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Aet, 1,— 'Biographical Notice of the Jbhe Hai^.* 

BsSE-JiraT Haut, Honorary. Canon of the metropolitan 
efaurch of Paris, Member of the Legion of Honour, Professor 
of Mineralogy in the Royal Garden, and in the Faculty of 
Sdeuces of Paris, and Member of the Royal Academies of 
Paris, London, Petersburgh, Berlin, Edinburgh, Stockliolm^ 
&c. ; was iwni on the 38th of February 1743, at Saint 
Just, a little village in [he departmentof the Oise, He waa the 
elder brother of the late Mr Hauy, so well known as the 
inventor of a method of instruction for the blind. The father 
of these two children, who were destined to extend the bounds 
of science, and enlarge its applications, was a poor weaver* 
who, according to all appearances, would never have been 
able to give his sons any other profession than his own, if 
some generous persons had not come to his assistance. There 
was then at Saint-Just an Abbey in which the young Haiiy 
attended with assiduity to the religious ceremonies that were 
practised, and showed much taste for the sacred music of the 
churcli. He drew the attention of the Prior, who sent for 
him, interrogated him, and, struck with the extraordinary in- 
telligence of the cliild, had him instructed by some of the le- 

* This biographical sketch is comjiosed of the eloquent elc^c upon HaQ; 
delivered by Baron Cuvier at the public sitting of the Academy of Sciences 
on theSd June 1SS3, interspersed with copious adilitions respecting his 
waitings anil scientific htboure. — Ei>. 
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ligious incumbents of the Abbey. The progress o 
was so rapid that his masters engaged his mother to take 
him to Pans, where he might find the means of eontinii- 
ing his studies. The courageims mother followed this advice, 
notwithstanding that difiiculties of all kinds presented them- 
selves, and persevered through all the trials which she had to 
sustain in supporting herself and her son in a great city, 
where she found herself without resources. The first relief 
which she obtained, after a lung period of expectation, was a 
place for her son as one of the infant choristers in a church in 
the Fauxbourg St Antoine. The young Haiiy was able to 
improve upon the simple instruction which he received in that 
employment ; he became a good musician. At length his pro- 
tectors obtained for him a purse in the College of Navarre, and 
it is from his entrance into this college that we must date the 
commencement of his regulaF studies. His conduct secured 
the esteem and attachment of his professors ; and when he 
ceased to be a scholar, though still very young, his masters 
judged him to be worthy of sharing with them in their la- 
bours. At the age of twenty-one he was regent of the fourth, 
and some time after, he passed as regent of the second to the 
college of Cardinal Lemoine. Nothing, until then, had di- 
rected his attention to the natural sciences, but he had attend- 
ed the course of Briasou in the college at Navarre, and ac- 
quired some taste for experimental physics. Among his new 
cmfreres in the college of Lemoine was Lhomond, a maii of 
profound knowledge, and yet more modest and pious than he 
wafi learned. This person had limited himself to the instruc- 
tion of ihe sixth, and had composed works only for children ; 
but they were remarkable for an uncommon clearness, and a 
simplicity of tone conformable to the character of the author. 
The young Haiiy soon became the friend of the respectable 
Lhomond, entrusted him with the secrets of his conscience, 
and felt for him the tenderness of a son. He took care of his 
bushiesG, comforted him in his sufferings, and accompanied 
hifli in his walks. Lhomond loved to herborize, but Haiiy 
had yet no idea of botany. The industrious friendship of the 
young professor enabled him to fill up, in a very short time, 
this blank in liis information, in order that he might be more 
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agreeable and useful to his friend. At the first herborization, 
he could name the plants, and assigu them their botanical 
characters ; very soon he was on a level with his companion 
and from that time every thing was common between them, 
even to their amusements. 

The College of Cardinal LemoJne is near the Garden of 
Plants ; and it was natural that Haiiy should often choose it 
for his promenade. Seeing one day a crowd of auditors press- 
ing in to the attendance of a lecture of Daubenton, on mi- 
neralogy, he wished to hear this professor, and was charmed 
to find, in this part of natural history, subjects of theory 
more analogous to his taste for the physical sciences, than the 
pursuits of botany. The comparison of these two varieties of 
the productions of nature, excited in his mind a train of re- 
flections which led the way to his discoveries in crystallogra- 
phy. How is it, said he, that the same stones and the same 



salts should show themselves in cubes, in prisms, in needles, 
without the change of a single atom in their composition, 
white the rose has always the same petals, the gland the same 
flexure, the cedar the same height and developement ? He 
was occupied with these ideas, when examining one day some 
minerals at the houre of his friend M. Dcfrance, he awkward- 
ly, though luckily, let fall a beautiful group of prismatic cry- 
stals of calcareous spar. Some fragments broken from the 
group, presented the appearance of a new and regularly form- 
ed crystal, with smooth surfaces. Haiiy discovered, with sur- 
prise, that this form was precisely that of rhomboidal crystals 
of Iceland spar. " The mystery is explained^ cried he. In 
fact, his whole theory of crystallography, a monument as im- 
perishable as the truths of geometry, is founded on this ob- 
servation ; but because this discovery was idiogether geometri- 
cal, it was necessary that it should be explained and perfect^ 
through the medium of geometry. Haiiy felt on this occa- 
sion a)?o, that his studies had been imperfect. But he was 
not discouraged. He perceived what he stood in need of in 
order to continue his researches upon the structure of cry* 
stals ; invented a method of measuring and describing them, 
and not till then did he venture to speak of his discoveries to 
his master, to whose lessons he had modestly and silently at- 
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teoded. It may readily be conceivetl that Daulwotoa < 
eager to- accept and to make known such valuable labours 
M. dc Laplace, to whom ho communicated llieni, hastened to 
encourage the author to bring them before the Academy of 
Sciences. But it was not easy to induce the modest Haiiy to 
leave his happy obscurity to show himself at the house where 
the Academy held its sittings, and in the midst of this soiuety 
of distinguished men. He yielded, however, to the solicita- 
tion, and went to the house as to an ecclesiastical ceremony, 
clothed with the costume prescribed by the canons. It was 
found necesiiiry to have recourse to the authority of a doctor 
of the Soi'boune, to persuade him that he might, with a safe 
conscience, wear the same garb as the other eccleMastics of that 
day. It is probable, however, tliat the Academy would have 
received him, whatever dress he might have chosen to appeaz 
in. On the 12th of February 1783, he was admitted as an 
adjunct in the class of Botany. 

In the prosecution of the new views which Hauy had 
adopted respecting the structure of crystals, he was led to pay 
particular attention to the physical properties of minerals. 
The developement of electricity by heating the tourmaline, 
which had been discovered by Lemery, attracted his partict^ 
lar notice ; and he was led to the discovery of the same pro- 
perty in the siliceous oxide of zinc, in boracite, in mesotype, 
prehuite, and sphene. So early as 1785, he published, in the 
Memmra of the Academy of Sciences, his observations on the 
pyro-electricity of tourmaline, and in the same volume he an- 
nounced his discovery of the pyro-electricity of the oxide of 
zinc, which is the more remarkable, as it belongs to the class 
of metallic substances. His attention having been thus par- 
ticularly directed to the subject of electricity, he published, 
in the year 1787, his first separate work, in 1 vol. 6vo., en- 
titled, EjposUkm Saisonnee de la Theorie lie VEiectHcite et 
du MoffiteHsme, d'apres lea Prhicipea de M. j^pinus. The 
woik of M. jEpinus, in which this theory first appeared, was 
published at St Petersburg in 1760, under the title of Ten- 
tamen Theorice Elcclricitatis et Magnetismi, and was the first 
successful attempt to generdize the phenomena of these two 
interesting branches of science. Although the original work 
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itten with great perspicuity, yet, from its want of method, 
Hauy had an t^portunity of presenting the theory under a 
more systematic aspect, of explaining it by more precise and 
pc^ular illustrations, and of adding the details and the theory 
of several interesting phenomena, such as the influence of 
points, tbe electrical spark, and the electricity developed m 
the cooling and evaporation of bodies according to the obser- 
vations of Lavoisier, Laplace, and Saussure. By employing 
also the true law of magnetic and electrical action, as deter- 
mined by Coulomb, he was enabled to give the theory a 
more precise fonn, and to rectify several of the calculations 
of £ pin us. 

While Haiiy was pursuing these peaceful labours, the Re- 
volution burst upon the nation. The Bastilc was destroyed, 
and the monarchy soon after shared the same fate ; but all 
this did not disturb the naturalist from the train of his occu- 
pations, nor induce him to participate in the general move- 
m«its. As he refused to take the oath to the ecclesiastical 
constitution prescribed at that period, he was deprived of all 
his perquisites, and found himgelf as poor as at the period 
when the place of an infant chorister was the object of his am- 
bition. This poverty did not shield him from imminent dan- 
gers. Very ignorant of all that was passing around hun, he 
saw one day his modest retreat invaded by men, who demand- 
ed of him whether he had any fire-arms. " I have no other 
than this,'" said he, drawing a spark from his electrical machine. 
They seized his papers, which contained nothing but mathe- 
matical calculations, overturned his collection, which was his 
only property ; and, finally, shut him up with other priests in 
the Seminary of St Firmin, which had been converted into a 
prison. In thus exchanging one cell for another, he was not 
very uneaay in his new habitation. Calm under all circum- 
stances, and seeing himself in company with many of his 
friends, he only thought of sending for liis drawers, that he 
might put his crystals in order, Happily, he had friends 
without who knew better than he what was preparing for 
those who had incurred the popular displeasure. One of his 
pupils, afterwards his colleague, Geoffrny de Saint Hilaire, 
r of the Academy of Sciences, lodged then in the Col- 



I 



Bkigraphirn} Noliic qftke Abbi Ha&ff. 

lege of Cardinal Leinoiiic-. As soon as be was informed of- 
the fate of his master, he ran instantly to implore all those 
who he thought might have some influence, to endeavour to 
. save him. An order was at length obtained for his deliver- 
I Ance. M. Gcolfroy ran with it to St Firmin ; but he was 
I We. Haiiy was so tranquil that nothing could induce him to 
I go out on that day. The next day he was taken out almoa^ 
I by force, — and the day after was the 2d of September 
I It is very remarkable, that, after the massacre from whi 
I Haiiy liad been so providentially rescued, he met with no fur- 
I ^r disturbance. One day only he was compelled to appear 
I 'at the review of his battalion, but he was soon dismissed on 
r account of his badjigure. This was nearly all that he knew, 
or at least all that he saw of the Revolution. At the time at 
vbich the convention was acting with the greatest violence, he 
I was named one of the commissioners of weights and measures, 
and keeper of the cabinet of mines. When Lavoisier was ar- 
rested, whfai Borda and lielambre were deposed, Haiiy alone 
I could write in their favour, and he hesitated not to do it : lie, 
' an unregistered priest, performing every day his ecclesiastical 
I functions \ At such an epoch, his impunity was more surpris- 
ing even than his courage. 

At the death of Daubentoii, the public voice designated 
Hauy as his successor. The votes of the Academy were,- 
howevcr, in favour of Dolumieu, probably on account of the 
cjctreme modesty of Haiiy- But tiie former was at that time 
under arrest, contrary to the rights of nations, in the dun- 
geons of the Neapohtan government ; and the only evidence' 
qf his being alive was a few lines written upon the margin of 
I K book witii a splinter of wood, and the smoke of his lamp, 
I which the ingenuity and humanity of an Englishman had 
bribed the jailor to transmit to his friend. These h.nes, as well 
gfi his works, pleaded powerfully in his favour, and the mem- 
f ber who urged his election with the greatest zeal was Haiiy 
I himself. Tt might have been expected that such testimonials 
1 of esteem, rendered by such men, would have softened the ri- 
l^gour of Dolomieu's treatment ; but how many persons are there 
Kin power, who, when blinded by a momentary passion, take no 
Eif^'"" to inform themselves of the opinion of their fellow-crea- 
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turea, until they discover it in the indignation of posteiity ! 
Doloinicu was retcaRed from his dungeon only by virtue of an 
article in a treaty of peace, and a pi-emature death, occasioiiM.1 
by the ireatment he had been subjected Id, but too soon re- 
stored to Haiiy the appointment he had so generously re- 
uoiinced. From this time, instruction in mineralogy acquired 
a new life. Collections were quadrupled, and arranged in an 
order conformable to the most recent discoveries. The mine- 
ralogists of Europe assembled to witness so many objects so 
well arranged, and to hear a professor so clear and elegant, and 
withal so complaisant. His native benevolence displayed itself 
on every occasion to those who wished to be informed. He 
admitted them to his chambers, opened to them his cabinets, 
and refused no explanations. The most humble students were 
received like the most learned and august personages ; for he 
had pupilii of all ranks. 

During the unfortunate period when his country was torn 
by faction, Haiiy was occupied in the more glorious pursuit 
of completing his mineraiogical system, on which his reputa- 
tion was destined to depend. He accordingly published, in 
1801, under the patronage of the Council of Mines, his 
Train de Mineralogic in 5 vols. Of this work we cannot 
speak with too much praise. It was the first great step to 
place mineralogy upon the immutable basis of scientific prin- 
ciples, and to wrest that noble science from the usurpation of 
ignorant charlatans. No man could pretend to follow our 
author through the varied and beautiful details of his system 
without some share of mathematical learning, without some 
knowledge of chemical science, and without a pretty general 
acquaintance with those branches of natural philosophy which 
come into such immediate contact with the physiology of mi- 
neral bodies. In Great Britain, therefore, the labours of 
Haiiy were for a long time completely overlooked. Mineralogi- 
cal lecturers could not be cxjiected to expound what tbey did 
not themselves understand; and the traders in bulky compila- 
tions on mineralogy scarcely ventured to notice, and still leas 
to adopt, the vast improvements with which Hauy liad reno- 
vated and adorned their science. 

l)r Thomas Thomson, now Regius Professor of Chemistry 
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in the University of Glasgow, was, so far as we know, i 

first vlio seems to have studied and appreciated the labours 
of our author, and in his conversation, his lectures, and his wnt- 
ingB, he was, no doubt, the means of making hifi countrymcti 
acquiunted with the crysuilographic system.* .^M 

* See the Article CsYSTAi.i.oa».APai drawn up by Ur Thotusoo 1^| 
the Edinburgh Bnci/elopadia, and hi( Ss'iem of Chemiilrg, SHx Edidon, 
vol. tiL p. 125. Mr Tillocb, so early as 1 798, reprinted the sketcb which 
Hafiy liud given of his theory in the Annalti de CKimie, vol. svii. 

In speokiuf; thus highly of the works of Haiiy, we liave no design of 
depreciating the previous labours of Rome de I'lsle, and we think it right, 
to add the fullowiog estimate of bis merits, drawn up by an eminent Crya. 
taU(^;rapber, rs an addition to the life gf Home de I'lBle Id the Ediaimrgh 
Enci/chpieJia, vol. xvii. Part ii. which is on the eve of publication. 

The great nierils of Rome de I'lsle in mineral*^ are lefia generally ac- 
knowledged than they deserve ; particularly by the French mineralogists. 
Modem miiieralogiets are often BStouished at the accuracy of the descrip- 
tions given by tliis author, even of such substances as were afterwards con- 
founded wiih e^icb other by Hau; and those who copied him. In almost 
every page his power of observation is displayed in a remarkable degree, 
joined with good sense, correct reasoning, and vast minerilogical erudi- 
tion. His figures of crystals, indeed, are IVequenCly for from ii&brding 
the pleasing effect of geometriod .perfection, wblcb captivates the eye in 
the figures adorning the great work of Haiiy ; yet they betray the hand 
of tile master, who seiucd the peculiar character of the individual crystals 
which he represents, and which is often better preseived in these sketches 
than in better executed drawings. 

The student will always find a great deal of instruction in perusing the 
second edition of his CrystaUographie, Ihe result of more than twenty 
years continued and well-directed exertions ; hut thofe who are already 
proficient in the scieiice will find pleasure in discovering in his writings 
that they have often been anticipated in their descriptioiie. It may be 
said, with perfect propriety, that, however ingenious the views of Hatiy 
may liave been in regard to the property of cleavage, he coidd never have 
succeeded in establishing them as a general system, applicable to all crys- 
tallized minerals, had he not possessed the observations and drawings of 
Rome de I'lsle. This great man met with all the opposition commonly 
incidental to new ideas, or to a d^ree of accuracy which, in fact, is far 
beyond what had been customary before; but the predjudiees had worn 
off, when Haity'a system ajipcared, whicli then earned the rewards both 
of its own merits and of Rome de I'lsle's. Hailj has always been candid 
enoi^h to acknowledge every thing he owed to the latter ; he sujiplted 
the link which made Rome de I'lsle's observations useful, by inirotlucin;; 
general views in crystallogruphy, foanded upon geometrical processes, and 
by giving a particular name to every substance determined as a particular 



J 




Biographical Notice of the Abbe BaHy. 

After Hauy had published this great woik, he devoted him- 
self to the composition of a treatise on natural philosophy for 
tb^ use of the French National Lyceum, a task which he ex- 
ecuted with oonsiderabte success. This work appeared id 
1803 under the tide of Traits Elementaire de I'hysiqite, in 
8 vols. 8vo., aud was translated into English in I8O7, by Dr 
Olinthus Gregory of Woolwich. 

The impulse which Haiiy had given to mineralogy was, in 
a. few years, propagated over all Europe. Communications 
were made to him from every quarter, and many new 1 
era! species were discovered. A new edition of his work, 
therefore, became necessary, and after twenty years labour he 
was enabled to complete it a short time before his death. 
In ibis edition, which appeared in 18S3, the Crystallogra- 
pby was published separately in 2 vols. 8vo., while the 
Treatise oh Mirwialogy occupied four 8vo volumes, with « 
volume of plates. Besides these works, Hauy was the author 
of the Tableau co7nparatif d£s RcauJiats de la Crystallogra- 
phieetdeTAfU^ne CAmii^, which appeared at Paris in 1809, 
of the Traiti des Caraciires Phifsiques des Pierres Precieuaec, 
pour servir & letur determination hrsqu'elles dte tallies, Paris 
181 7, and of many valuable memoirs on the theory of crystall- 
ization, and on the forms and characters of individual minerals 
which were published in the Mermnres de Plnstitul, Rozier's 

apedea. Home de I'lale was particularly regardless of the two great pointi, 
which, according to Linnsus, like the thread at Ariadne, leail us through 
the maxe of Ihe variety of nature, — the syslematic difipoailion and dentv. 
raination of the species ; althougli, in his paper Dei Caraclerci Exliri- 
eurei dea MiiUraiix, lie has given principles for the delerminaljon of the 
latter, iiidepenilent of chemioal analysis, which will stand every atuek, 
and remain one of the moat valuable dtE^uisitions on the sultject ever pro- 
posed to the public, and which ought to be studied by every one who 
wishes to inform himself on this important subject. Rome' de Hale was 
the first to viiidicote mineralogy to the province of natural history ; 
against the pretensions of ebemisis, who, even at that lime, when tba 
chemical kuowle^lge of minerals was so imperfect, undervalued every 
thing that was constant in minerals. This may (ccouni, in a great 
measure, together witli the neglect of those parts which have been after- 
wards so highly improved by Hauy, why Roni^ de I'lsle's worlts have 
never had that degree of influence 10 which their excellence bo justly en- 
titled them." 
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Journal de Phtfiique, ihe Jnnalfs du Museum, the Journal 
lies Mines, and the Anncdes des Miiieg. 

The University, at the lime of its foundalioD, thougllt it 
an honour ta place ilaiiy on the list of one of it* faculties. 
He wax not required to deliver lectures, for he was suppHed 
with an adjunct well worthy of hira in M. Brongniari, at 
present mcmhcr of the Academy of Sciences, and his stlo- 
cessor in the Museum of Natural History. But Haiiy was 
unwilling to receive a title without fulfilling the duties which 
it implied. He accordingly invited ttie pupils of the Normal 
school to attend him at hiii rooms, and hy amiable and diver- 
sified conversation, he initiated them into his secrets. His 
college life was thus agreeably renewed, he almost sported 
with the young people, and never sent them away without an 
ample collation. Thus passed his days. Religious duties; 
profound researches, and acts of benevolence, particularly in 
relation to young people, occupied his whole time. As to- 
lerant as he was pious, the opinions of others never influenced 
his conduct towards them. As pious as he was fdthful to liis 
studies, the most sublime speculations could not divert him 
from any of the prescriptions of the ritual, and upon all 
worldly objects lie placed just the value which they might 
be expected to hold in the eyes of a man penetrated with such 
sentiments. From the course of his pursuits, the most beau- 
tiful gems which nature produces came under his observa- 
tion ; and he published a treatise especially upon them, but 
without regarding them in any other light than as crystal- 
line forms. A single degree, more or less, in the angle of a 
schorl, or a spath, would undoubtedly have interested him 
more than all the treasures of the two Indies: and if any 
room can be found for reproaching him with loo strong an 
attachment to any thing, it was to his opinions on this sub- 
ject. He devoted himself to this theory, and when objec- 
ticais were made to it, a degree of impatience was excited, 
which troubled his repose. It was the only occasion which 
could influence him to forget his inherent mildness and be- 
nevolence ; and it must be acknowledged that this disposi- 
tion was not without its effect. But at the fame time thai 
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he was paying ihis tribute to tlie weakness of humanity, 
he was occupied with what he regarded as the true interests 
of science, and suffered himself to be vexed only by ob- 
stacles which, in his estiaiation, were opposed to. the triumph 
of truth. 

Such services deserved a reward, and he was at different 
times pressed to make known what would be most agreeable 
to himself. All his views were limited to the request that 
he migbt be put into a situation to collect his family around 
him, in order that tboy might take care of him during hisage 
and infirmity. This desire was immediately satisfied, by 
granting to the husband of his niece some little station in the 
department of finance. Who could believe lliai a recom- 
pense BO well merited as tliis, wnuld disappear on the first 
political change, and that the friends of Haiiy should, be able 
to obtain no other reply to their solicitations, than that." there 
was no connection between the public contributions and crys- 
tallography." 

This trial was not the only one which this illustrious savant 
had to support. A sliort time afterwards, the state of the 
finances occasioned him to lose a pension which he could bad- 
Ijf dispense with. His brother, who had been invited to 
iUlsaia to spread a. knowledge of the method of instructing 
IJK blind, returned from that country without a fulfilment 
of any of the promises that had been made him, and in a 
State of health so enfeebled as to render him a. charge to 
Bib finmiiy. It was thus that, towards the end of his days, 
Hauy found himself reduced to the same necessitous condi- 
tion that he had more than once experienced. His religious 
KMgnalion would have become of indispensable importance 
to llim, if his 3'oung relations had not concealed from him, 
irith the greatest care, the embarrassment of his worldly 
a^rs. The less he had it in his power to testify his grati- 
tude to them, the more earnest were they to bestow upon 
him every delicate attention. The love of his pupils, and 
tlie respect of all Europe contributed also to console him. In- 
telligent men of all ranks who came to Paris, were anxious to 
express their regard for him and almitst at ihc close of his 
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life we have seen the heir of a great kingdom (the Prims 
Royal of Denmark) take vaiious opportunitieB of converaiflff 
irith him at his l>ed side, and evincing in the most feeUng 
terras, the interest which he took in his welfare. But dw 
best support which he experienced in this period of trial 
was, that in the midst of his glory and of his fortune, he had 
never abandoned hia college habits, nor those of his natire 
village. His hour of riang, nf taking his meals, and of going 
to bed, had never been changed ; he took every day nearly 
the same exercise, walked in the same places, and even in fais 
walks, found some occasion for the exercise of his benevo- 
lence. When he saw a rtranger in difficulty with respect to 
the waj', he conducted him himself, or sent him a ticket of 
admission to the collections ; numerous are the persons who 
have received these agreeable marks of attrition, without 
doubting the hand from which they have sprung. His ao- 
iique dress, his simple manners, his language, modest in the 
extreme, were not calculated to emblazon his reputation. 
When he spent a short time in his native village, none of his 
old neighbours would have suspected that he had become a 
considerabie personage. One day, in a walk upon the boule- 
vard, he met two soldiers who were about to settle a dispute 
by fighting ; he immediately inquired into the cause of their 
quarrel, and succeeded in reconciling tlietn i and that he 
might insure the continuance of their tranquillity, he went 
with them to a beer-house and sealed their reconciliation in 
the manner of a soldier. 

Science and humanity were deprived of this worthy man on 
the 3d of June, ] 922, at the age of 79. He left his family 
but one inlieritance — his valuable and magnificent collection 
of crystals, which the donations of almost all Europe, during 
twenty years, had placed above ail those which have hitherto 
been formed.* 
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Art. 11. t^ a Popular Summary)^ the Experiments of MeaSTf 
Sarhtti, Christie, Babboffe, and Herschel, on the Magne- 
tism ^ Iron and other Metals, as exhibited by Rotation. 

Xhese are few branches of modern science that are likely to 
exdte a greater interest than that which relates to the influence 
<rf rotation on the phenomena of magnetism. We are proud 
to think that this remarkable discovery was first made in our 
own country, and that, with the exception of a few important 
experiments made in France', it has been prosecuted solely by 
the Fellows of the Royal Society of London. At no period 
of its history, perhaps, has this distinguished body exhibited 
such a display of pre-eminent and varied talent. In the high- 
er mathematics, in the nicest manipulations of chemistry, and 
in the most recondite branches of physics, it can now boast 
of names which posterity will pronounce with reverence, and 
cherish with aflection. 

The Transactions of the Royal Society, for the year which 
is now about to close, cannot fail to excite such feelings in 
the minds of those who peruse them, and particularly that part 
which contmns the valuable memoirs, of which we now pro- 
pose to give a brief and popular summary. 

It fortunately requires no mathematical knowledge, and no 
stretch of intellect, to comprehend the principal results of these 
investigations, and as the experiments address themselves in a 
peculiar manner to the eye, they arc likely to be repeated 
and extended wherever a, magnet and a turning lathe can be 
procured. 

In the year 1818, when Mr Barlow first proposed the cir- 
cular plate of iron for correcting the local attraction of ves- 
sels, he found that, as the plate was made to turn upon its 
centre, different parts of its carcumference had different de- 
grees of magnetic action on the compass, and, for this reason, 
he has, from the first, employed a double plate, so as to be 
enabled to combine the strong part of one plate with the 
yMWok part of the other, in order thereby to equalize the pow. 
ry part. * In repeating and extending these experi- 
• See Eimy on Magnftit AUmrtion, 1st od. p. 90. 
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mcnts, Mr Christie afieiwards found, thai not only had 
difi'eretit points in the circumference of the same plate differ- 
ent attracting powers, but the same point had a diiferent in- 
Duence according as the plate was made to revolve to the 
right or left hand. Suppose, for example, any point in the 
circumference of the plate marked (a,) to be brought oppo»te 
to the compass, by turning the jiiate slowly round to the left 
hand, and that the entire action of the plate at that time de- 
flected the needle from its true position \9.° ; then, if the 
plate be ag^n turned on its axis to the right hand, tttl the 
same point (a) occupies the same position as before, the de- 
Hection of the needle will not be the same, but be altered, per- 
haps to 13° or 14°. If it be made to revolve a second, or 
third, or, indeed, any number of times in the same direction, 
still the deflection will remain as l>efore, (viz. 13° or 14°, ac- 
cording to our supposition ;) but if after this it be turned one 
revolution back again to the left, the deflection will become as 
at first 12°, and this quantity will not be altered by repeating 
the revolution in this direction. The quantity of deviation 
stated above is merely assumption, as the actual deviation dif- 
fers in amount according to the distance of the plate from tbc 
needle, and its position with reference to the same. Mr 
Christie has, by means of a very ingenious machine, been 
enabled to place the plate in any jwsitiori, and adopting the 
views of his friend Mr Barlow, by conceiving an ideal mag- 
netic sphere to circumscribe the compass, he registers the lati- 
tude and longitude of the centre of the piate on this sphere 
with the correspond! ug defiection in each case, and then sub- 
mits big experimental results to ihe teat of theoretical investi- 
gation. We cannot follow the author in this part of his la- 
bours, but our readers will readily comprehend tlie following 
illustratiDnB of the observed effects, (although we are not 
quite certain that it is the same view which the author him- 
self has taken of the subject.) 

Let us conceive a plate of iron placed in the magnetic me- 
ridian, 'ibis plate will be polarized by induction from the 
earth, — that is, the magnetic fluid in the plate will receive a cer- 
tain polarized direction. If we could now conceive this plate 
to become bard steel, the magnetic fluid would become fixed. 
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and, however the plate might he made to revolve, the parti- 
cles of the fluid would revolve with the ptate, and the en- 
tire action of the plate would be reversed by reversing its 
position. On the other hand, if we could find a plate of per- 
fectly soft iron, then the magnetic particles of the fluid would 
maintain their direction independently of the rotation of the 
plate, and the effects observed by Mr Cluisiie would not take . 
place. 

But iron cannot be obtained perfectly soft : There will be 
certain points in the best manufactured iron, which are harder,' 
or which offer a stronger coercive power to the magnetic 
fluid than others; and, therefore, the magnetic particles will not 
revolve with the plate as in the first case, nor remain constant 
in position as in the second. The iron in the case in ques- 
tion being, however, nearly soft, the greater part of the fluid 
will maintain its original polarized direction, but other par- 
ticles, meeting with the obstructions alluded to during the ro- 
tation, will be carried to the right or left hand with the plate, 
and produce ail the observed phenomena ; differing in effect, 
according as the position of the plate is more or less advan- 
tageously situated on the magnetic sphere, for the develope- 
ment of its magnetism. This, at least, appears to be the 
most simple explanation of the phenomena, and it has the ad- 
vantage of requiring the acknowledgment of no principle cf 
magnetic energy that is not already admitted by most of the 
philosophers of the present day, and which has been found 
sufficient to explain all the phenomena. We ought to 
observe, that these experiments appear to have been made 
al>out three or fonr years back. They are very extensive and 
varied, but as an abstract of them lias already appeared in 
this Journal, we shall not enter farther upon them in this 
place. 

One of the most striking peculiarities in the preceding ex- 
periments is, that no increase of efiect is pi-oduced by multi- 
plying the number of rotations, so that there was nothing to 
conduct us to the inference that velocity had any essential in- 
fluence. From some other considerations, however, which he 
states, Mr Barlow was led to conceive that magnetism which 
16 produced by various processes with iron, might even be ex- 
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cited or disturbed by rapid rotation, and to pursue dua 
iiK|uiry, the following experiments were underuken. 

They were begun in December 182't, and completed last 
January, but the pubhcation of them was delayed till June, 
in order that Mr Christie's paper might appear at the same 
time, the similarity of the inquiries rendering this measure 
desirabl«k During this interval, M. Arago discovered the mag- 
netic effect of copper and other metals while in rotation ; a 
subject which we shall have occasion to resume in our abstract 
of Messrs Babbage and Herschers experiments, 

Mr Barlow's first experiments were made on a thirteen inch 
abell, attached to one of the lathes in the Royal Arsenal, 
turned by the steam-engine, the mean speed of which was 
about 640 revolulioDB per minute. With this the effect of 
Telocity was at once rendered obvious, — the deviation of the 
needle increafing with the speed, — and it remained constant 
in all cases when the velocity was constant i but the needle 
always returned correctly to its proper or original direction, 
the moment the motion of the ball ceased. This, therefore, 
is a phenomenon different from that observed Ly Mr Christie. 
In the latter, the eS'ect is permanent, and independent of 
the number of revolutions ; while, in the former, it is tem- 
porary, and is altogether dependent on the rapidity of rotar- 
tion. 

Mr Barlow afterwards suspended an eight inch shell after 
the manner of the cylinder of an electrical machine, and 
having the means of placing the axis of rotation in different 
azimuths, he examined, by neutralizing the needle, the direc- 
tion of the new force thus impressed upon the shell, which 
be found in all cases equivalent to a polarization at right 
angles to the axis of rotation ; and the explanation be has 
given is nearly the same as wc have ventured upon in the 
{Receding experiments, viz. that, if the iron were perfectly 
soft, the magnetic fluid would maintain its natural polarized 
portion; but this not being the case, it is carried forward 
by the rapid rotation of the ball, thereby giving a certain de- 
gree of obliquity to the general axis of polarization, which 
oblique force, being resolved into two forces, one of them in 
the mitural direction of the needle, the other perpendicular 
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to it, and the former being neutralized an alwve stated, the 
new force at right angles to the axis exhibits itself to the 
observer, by the direction which it iinpreases on the needle, 
and which, in all cases, appears to be consistent with this view 
of the subject. 

We have already stated, that, prior to the publication of the 
preceding experiments, M. Arago had discovered the curious 
fact, that if a copper plate be put in rapid rotation under n 
horizontal needle freely suspended, the rotation of the copper 
wiU first de6ect the needle out of its true direction, and if the 
motion be mode sufficiently rapid, and the needle and plate 
of sufficient dimensions, the former will increase in its deflec- 
tion, till its passage to the opposite point, after which, it will 
continue to rotate, and ultimately with such velocity, as to be 
nearly undistinguishablc by the eye. 

This experiment was repeated in London by M. Gay 
Luseac in March or April, and soon after Messrs Herschel and 
Babbage undertook the experiments of wliich we now propose 
to give a sketch. 

In order to obtain more measurable effects than conld be 
arrived at by merely putting the needle in rotation, it was 
found necessary to reverse the experiment, by setting in ro- 
tation a strong horse-shoe magnet, and suspending orer it 
thin plates of various metals; and by preserving always the 
same speed in the revolving axis, the effect produced was 
measured by the number of revolutions which the different 
plates made in a given time. The substances in which signs 
of magnetism were thus developed, were copper, zinc, silver, 
tin, lead, antimony, mercury, gold, bismuth, and carbon, in 
that peculiar metalloidal state in which it is precipitated from 
carburetted hydrogen in gas works. In the case of mercury, 
tbe total absence of iron was-secured. 

The relation in which the different metals stand towards 
each in their magnetic power, was estimated by having thick 
drcular plates of the more usual of them cast all in the same 
mould, about a foot in diameter, and these being made to re- 
volve at such a distance below a delicate compass as not to 
produce rotation, but merely a deviation in the needle, the 
respective powers were estimated by the deflection they pro- 
I vol, IV. NO. 1. JAN. 1826. iJ ^^^m 
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duced, [facir order, as thus ubtained, being as follows, n 
copper, zinc, tin, lead, antimony, and bismuth, which latter 
is very feeWe in its action, compared with the first two. A 
second method was also employed, \'v/.. by finding the times 
of rotation of a neutralized system of magnets suspended 
over them. The two methods gave always tlie same results, 
except in the cases of sine and copper ; the former according 
to three experiments, and the copper in the fonner, occupied 
■respectively the first place. 

Our authors next investigated the fact which SI. Arago 
had stated, viz. that if the disc of copper, or other revolving 
metal, be cut from the circumference towards the centre like 
radii, but without taking away the metal, it will produce, 
upon the needle, a very diminished action. This was verified 
bv Messrs Herschel and Babbage, and the farther curious 
fact ascertained, namely, that re-establishing the metallic 
contact with other metds, restores, either wholly or very near- 
ly, the original powers, and that, too, even when the metal used 
for soldering has in itself a very feeble magnetic power. The 
law of increase of force, with a decrease of distance, was 
next examined, but it was not found to follow any constaut 
ratio; it appeared to vary between the square and the 
cube. 

The remaining part of the paper is employed in general- 
izing and explaining the facts detailed. The explanation 
given by Messrs Babbage and Herschel, is nearly the same 
as that given above relative to the rotation of iron. The 
different metals, for example, arc conceived to contain a cer- 
tain portion of latent magnetism, which is induced or called 
into action by the power of the magnets employed ; but, in 
consequence of the coercive power of these metals, (although 
very small,) this developeraent is not instantaneous, nor ts it 
lost instantaneously when the magnets are removed ; the 
needle is therefore constantly urged forward by the mag. 
netiBni which it has itself exerted, till it at length acquires the 
rotation above stated. 

The preceding paper by Messrs Babbage and Herschel, is 
followed by a letter from Mr Christie, stating that he had re- 
peated and verified all the foregoing results, and adding some 
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experiments relative to the law of the force. Mr Christie 
found, that, when a thick copper plate was made to revolve 
under a small magnet, the force lending to deflect the needle, 
varied inversely ai the fourth power of the distance; but 
when the magnets were large, and the copper discs small, llie 
power varied as stated in the preceding paper, according to 
some power of the distance between the square and the cube, 
and for plates of difTerent weights, the force was very nearly 
in the ratio of the weights. 



Abt. III. — Account of an Improvement on the Galvanic Bai- 
ter^. By Mr Jobn Hart, Civil Engineer, Glasgow. In 
a Letter to the Editor. 



Allow me, through the medium of your valuable Journal, 
to describe an improvement on the galvanic battery, which I 
have recently made, and the advantages of which have been 
ascertained by actual experience. Before I proceed, how- 
ever, to give a description of it, it may be proper to notice 
the prominent defects of those which are in common use. 

The pile of Volta is very troublesome to put in action, and 
as the moisture is liable to be pressed out of the discs of 
cloth by the weight of the plates, it frequently runs over the 
edges and destroys their insulation. 

A capital improvement was made on this apparatus by the 
invention of the trough, by the ingenious Mr Ciuikshauks 
of Woolwich, This trough, though extremely convenient 
and powerful, is subject to some disadvantages, the principal 
of which is, that the exciting liquid causes the wood to warp. 
The cement into which the plates are fixed, is thus cracked, 
and the liquid, insinuating itself Into the fissures, soon de- 
stroys the insulation. For the purpose of keeping them in 
order, the cement must therefore be occasionally run over 
with a hot iron, which is a tedious and very troublesome pro- 
cess. In Mr Children's battery, (which was a combinaliou of 
Volta's couronne des tosses and the trough of Cruikshanks.) 
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porcelain troughs were siibsiitiited in place of wooden ones; 
but, iudcpendeiitly of their being expensive, they occupy a 
great deal of room, and are easily broken, while the strong 
affinity of the glaze for moisture, soon renders the insulation 
impcrifect. particularly if the acidulous exciting liquid be so 
strong as to cause effervescence. If this occurs, a shower of 
minute globules is thrown up from the liquid, which, falling 
oD the edges of the cells, soon moisten them so completely as 
to destroy the insulation. To this fault, as well as the diffi- 
culty of drying the edges of the cells after they have been 
charged, both this and the preceding troughs are liable. Dr 
Wollaston's improvement on Mr Childreo'e trough, added 
considerably to its defiagrating power. His improvement con- 
sisted in having a counterpart of copper to each side of the 
zinc; but still this did not remove the former objection. 
The great advantage of his niodiFication of the apparatus, *as 
strikingly cxempUfied in Mr Children's magnificent galvanic 
bfkttery constructed on the above principle. 

After seeing the improved battery of Dr WoUaston, and 
knowing from experience that the copper is only partially 
acted upon by the exciting liquid, it occurred to me, that, 
tf aides and bottoms were added to the double copper plates, 
they would form cells of themselves for the acidulous liquid, 
and thus enable us to dispense with the use of troughs alto- 
gether. 

An opportunity of proving this occurred to me last sum- 
mer. In examining the apparatus of Anderson's Institution 
for the pui-pose of causing additions and repairs to be made, 
the galvanic jmrt was found extremely defective ; and, to sup- 
ply the deficiency, I gave a sketch of the battery I thought 
most suitable, to Mr John Condie, a most ingenious mecha- 
nic, well known for his philosophical acquirements, and at 
present engaged in constructing new apparatus for the insti- 
tution. 

He constructed six batteries of twenty-five triads each up- 
on the plan I gave him, and upon trial they were found su- 
perior to a new battery of Dr Wollaston's construction, made 
by that excellent artist, Mr Newman, of Lisle Street, London, 
with the same number of plates, but the plates of which con- 
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Lained double tbe surface. The comparative energy of these 
twp forma of the apparatus was asceriaioed in the manner 
drat proposed by M.M. Gay Lussac and Thenard, naincty, 
by the amount of gas evolved from the decora position of 
water collected in a graduated glass tube ; a method which, 
according to these celebrated chemists, is a more correct mode 
of esUmating the power of the battery, than the ignition of 
different lengths of metallic wire. In this way, two of Dr 
WoUastou's batteries, each containing ten triads in porcelain 
troughs, evolved a certain volume of gas in seventeen mi- 
nutes, while a battery of the new construction, with the same 
number of triuds, but presenting only one-half the surface 
of the other, yielded the same volume of gas in fourteen mi- 
nutes. 

Such a result can be attributed to nothing but the superior 
means of insulation possessed by tiiis battery. 

The cells are formed by cutting the copper in the form 
represented by Fig. 1. Plate I. ; they are then folded up aa 
seen in Fig. 2, and the seams grooved. A drop of tin is run 
into each lower corner to render the cells perfectly tight, and, 
at the same lime, to increase the positive state of the copper. 
Fig 3 represents the zinc plate cast in the usual manner, and 
having a piece of screwed brass wire cast into the top of it in 
order to su^nd it by. 

Fig. 1 is a section of the battery, showing how the copper 
tail of the first cell is connected with the zinc plate of the 
second, and so on. This connection is rendered perfect by 
joining them with a drop of solder. The zinc plates are kept 
firm in their place in the cells by three small pieces of wood, 
in the same manner as in Dr Wollaston^s battery ; the whole 
are then fixed (by means of screw-nuts fitted on the brass 
wires) to a bar of baked wood, previously well varnishedl 
Fig. 5 represents the battery in its complete state. 

When the battery is small, two may be suspended on one 
frame. When used fiM- shocks, they may be airanged with 
tbe positive and negative poles together, and joined with '' 
wire to complete the circuit ; but when employed for defla- 
gration^ the batteries ought to be placed alongside of each 
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other with ail ihe poalive poles at one end, and the negative 
at the other, and the poles of the same name joined : This 
arrangement will increase the surface, while the number is the 

When the battery is to be used, it is to be lifted off the 
frame, and dipped into a wooden trough lined with lead, into 
which the acid has been poured, or it may be placed in the 
leaden trough, and the liquid poured into it, till the cells are 
full. It is then to be placed on the frame, and the rest charg- 
ed in succession. 

I am, 

Glasgow, Aug. 18, 1625. Dear Sir, yours truly, 

J OHM HAKr 

To Dr Brewster. 
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Art. IV. — All Account of the Fronlier between the Scmi/iem 
part of Bengal and the Kingdom of Ava. By Francis 
HAMiLTON,M.I>.r.R.S.&F.A.S.Lond.andEdin. Com- 
municated by the hM'ihQT.-^( Concluded from to], iii. 
p. 212.J 

The village of the Moroosas, which I visited, was on a hill 
near the Mamuri, and the principal person, to whose house 
I was introduced, was named Kingdai, who had visited 
me at my tents. The village consisted of abi>ut twenty 
houses, forming one straight lane, the two rows of which 
1 feet. The buildings were exactly 
mea Muggs, The space below the 
ind serves to secure the hogs and 
B people have abundance. I ascend- 
1 by a notched stick serving for a ladder, and from this 
landed on a platform surrounded by mats, but open above. 
At one side of this were two apartments, the one be- 
longing to the women, and also serving for a storehouse; 
\ "Vlhe other used for a hall ; both communicated by a door, 
which was open. We sat down on the floor of the hall^ 
in which there was no ftmiiture except a drum, and a 



were distant about i 
like those of the Jot 
platform is enclosed, 
poultry, of which ihes 
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shallow box filled with earth, which served for a hearth. 
Bamboos, split and laid open into a l^ind of plank, were used 
for making the walls and floor, and are very suitable m a hot 
climate. The house was clean. 

Soon after my arrival we were joined by eight or ten stout 
young men, who were desirous of partaking in the conversa- 
tion. They smoked long pipes hke those in use among the 
Chinese, The mistress of the house attended to give the 
guests tobacco and fire ; and, although modest in her car- 
riage, had no aversion to be seen, being a young, comely, 
smart woman ; nor did her husband seem at all to wish any 
concealment, although the old people and children did not 
appear. 

Both sexes of the Moroosas are thick and squat, and our 
young landlady was too plump to have any pretensions to 
elegance of form ; but she had, on tlie whole, reason to be sa~ 
t4sfied with her appearance, having bright eyes, fine teeth, a 
smooth clean skin, and comely features, like those, however, of 
the Chinese, as is the case with all the tribe. The men wear 
their hair tied up iu a knot, which projects over the forehead 
after the fashion of Ava. Some of them wear turbans like 
the Rakhain ; others tie round their heads fillets of green 
beads- In their ears they have large circular rings of brass 
or zinc, and their necks and arms are often surrounded by 
rings of these metals, or by strings of beads. In hot weather 
they use no clothing hut a narrow blue sash, which they pass 
round tlie haunclies, and between the legs, and it is often se- 
cured by a girdle, consisting of several strings of heads. In 
cold weather, or in high dress, they throw round iheir 
shoulders a piece of cotton cloth, chequered red, blue, and 
white, sometliing like the Highland tartan, and much used 
by the people of Ava, 

The women tie their hair behind in a knot. Our young 
landlady had cylindrical hollow ear-rings, about four inches 
long, and unc in diameter, which she wore after the fashion 
of Ava. Round her neck she had a string of coral beads, 
and on one of her arms a thick bracelet of a white metal 
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and on one ot tier arms a thicK bracelet ot a wnite metal ^h 
Her only clothing was a piece of blue cloth, about a foot ^H 
wide, and just so long as to meet at the ends round her ^^| 
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haunches, where the uyqier cAge was secured by a number of 
«tritig« of white beads, bound round her like s eaah. The 
two ends of ihi^ doth, just meeting at one of her haunches, 
showed at every step almost the whole outside of her Itift 
thigh, and very little of the inside of either was concealed. 
The other women were dressed in a similar manner, but not 
quite BO fine. In full dress the women also wear b chequered 
cloth round their shoulders. 

These people seem to have abundance of provisions : hogs* 
goats, dog% cats, fowls, fish, anakes, and lizards, form thdr 
animal food. Hogs and fowls they have in plenty ; but they 
have much difficulty in preserving any goats from the tigeni. 
Kingdai denied llieir eating cats and dogs, and said, that the 
Bengalese alleged tht-ir doing so, in order to render tliem ri- 
diculous; but I was assured by the Joomeas, as well as by 
the Bengnlese, that these animals are eaten ; and several rf 
the Moroosa8, indeed, confirmed the report. Kingdai was 
therefore, probably, actuated by a false modesty ; for that 
young cats and dogs are excellent eating there can be no 
doubt, as they are, I know, highly esteemed by the Chinese, 
the nation next to the French which has proceeded farthest 
in the refinement of eating. The Moroosas venture to attack 
tigers with abort s])eare ; but they do not eat such as tbejT' 
kill. In ih«r jooms they cultivate vice, cotton, a kind of' 
cucumber, an arum or kutchu, tobacco, and several otheT' 
vegetables. I'hey sell the cotton, and buy all the cloth whiel|< 
they use. They make a kind of fermented liquor, whidi 
ihey call arak, as is also d<Hie by ail the neighbouring rude 
tribes in the following manner : — The root of a shrub, which 
the MoroosoB name loa, and the Bengalese call moolee, ia 
bruised, and from it is extracted a farinaceous substance, 
which, with the addition of a littlo rice-flour, is made into 
cakes like biscuits. These cakes are also called loa and 
moolee, and may be kept for a long time. When arak is to 
be prepared, some of the toa cake is mixed with entire rice, 
and wet with water. This wet mixture, by standing one day, 
ferments, and forms a mass, by the Moroosas called yoo. 
More water is then added to the yoo, and the fermentation is 
allowed to go on for three days. The liquor is then decaiit- 
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cd, and boiled, when it is fit for use. Tlie graias exu given 
to hogs, and make them very fat. 

On certain occasions, the old people of the Moroosas direct 
sacrifices to be offered to a male deity, named Sing-nam ; and 
the same is done by those who upprei)end a bad eiop, or are 
in danger from sickness. The ccrcmouy is exactly aimUitr to 
that performed by the Juomeas. The Moroosas know m> 
other god, and are not yet far enough advauct-d to have fram- 
ed for him an extensive circle of aticibiites. They bum ihe 
dead ; and usually keep the body tlirec days before the cere- 
mony is performed. Duiing this time they feust, and maki; 
a great noise with drums. If the deceased has been a person 
of note, they open the belly, and put in some drugs, by which 
means they can preserve the body for nine days, and thus 
protract the time for feasting. So far as I injuld learn, 
they have no belief in a future state. In their oaths 
ihey invoke Sing-nam, being held in fear of the temporal 
punishments which he may indict. Their marriages are not 
sanctioned by religious ceremonies. A lover, who wishes 
to marry, makes a present to the girl's parents of some knives, 
Inlls, swords, or other iron-work, or, if a very rich man, of a 
cow. If the offer is a(.-cepted, the mother delivers up (Jie 
girl, who is conducted home with dancing and feasting, and 
without any other ceremony she is considered as married ; 
and one man, if he is abl«, takes several wives, hut this aelduDt 
happens. They have slaves similar to those of the Joomeaa. 

The Moroosas defend themselves with wooden shields rud^ 
ly varnished, and fight with short spears, armed at both ends, 
(ibe iyyas a/i.p'yiiw of Homer.) Although all subject and tri- 
butary to the Joomeas, their villages have frequent wars, one 
with another. The chiefs of the villages (Ruasah) settle all 
their disputes, nor does Kaungla Pru seem to interfere farther 
than to exact his tribute. When a Moroosa dies, his proper- 
ty goes to his father, who euf^rts his widow and children : 
but, if the father is dead, the property is divided equally 
among the children, the widow also receiving a share. The 
property is of course all personal ; for every man can culti- 
vate as much land as he pleases ; nor is any value placed on a 
hut that is renewed every year. 

I had no opportnnily of seeing any of the other tribe, in- 
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eluded by tbe Bengalese under the name of Morooug, but 
called Mroun or Mroung in the dialects nf the language of 
Ava. The chief person of this tribe has the title of Pomang 
Gri, or great captain, although subject to Kaungla Pru, who 
aBSumes no higher title. He is said to live six days journey 
east from Manikpur, leaving the Mamuri at Tuia chera, and 
proceeding two days by land over the hills. His residence is 
probably, therefore, near the 'I'yne Hill of Mr Walker, from 
which the Tuin chera, or rivulet, probably derives its name. 
I was informed by Aung-ghio-se, that they dress like the Tri- 
puras, and speak the same language, and their men are readi- 
ly distinguished from the Moroosas by wearing the htur tied 
in a knot on the nape of the neck. They seem to be some re- 
mains of the indigenous Tripuras, originally the inhabitants 
of the whole district of Chatigang, although, it must be ob- 
served, that I also heard of some villages in the territory of 
Kaungla Pru that were said to be occupied by Teura, or 
Tripuras ; this, however, may have arisen from two names 
being given to the same people. Among the soulhern divt- 
aon of the Joomea Muggs, the rude tribe chiefly settled is 
that called Saksah by themselves, Sak by the people of Kak- 
hain, and Ssek by those of Ava. These are the same with 
the people on the banks of the Xarnaphuli already described. 
I have already noticed, that a very considerable tribe, in 
its own language called Zho, extends from the Sunkar north 
along the sources of the rivers flowing towards Bengal, as far 
at least as Kachar and Manipur, and perhaps even to Asam, 
if they be the same with the Nagas of its inhabitants- (Jnnals 
of Oriental Literature, p. 363. See also this Journal, vol. ii, 
53). South from the sources of the Sunkar none of this 
tribe retaias independence, but there are a good many of their 
villages subject to Kaungla Pru, although governed by their 
own petty chiefs, (ruasah,) and allowed to retain their own 
customs. I had several interviews with these subjected 
Langfeh, as they are called in the Rakhain dialect, whom I 
found rather inferior in appearance to the Moroosas ; but as 
they were very imperfectly acquainted with the language of 
either Bengal or Ava, my intercourse with tlieni was not very 
salisfactoiy. They are a Hveiy, inquisitive, good-natured 
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Htple, with harsh Chinese countenances, but seem abundant- 
ly acute. To cover their nakedness, both men and women 
who came to visit me, held round their waists a bit of cotton 
cloth; but this was secured by one of iheir hands, and was 
used out of compliment to me as a stranger, for at home both 
sexes go entirely naked. They are not, however, without on- 
naments of beads, tin, and sdver. Of beads they use gr«at 
numbers, and of considerable variety, green and white glass, 
coral, and amber. The latter they probably receive from 
Ava, where there are mines of this substance. They tie their 
hair in a knot on the nape of the neck. 

The Langfleh cultivate jooms in the same manner as their 
neighbours, and rear hogs, goats, and poultry. They have 
slaves, procured as usual by advancing money to those who 
are in debt. They have no writing, nor priests, but acknowledge 
two gods, a female named Po-vang, and a male named Sang- 
ro. The most intelligent chief of a village that I met did not 
pretend to know where these deities reside ; but he said, that, 
on certain occasions, their old men and women directed the 
performance of sacrifices. These rites were also as usual 
vowed by -those who dreaded a bad crop or disease. The sa- 
crifice is performed by kilting a fowl, a goat, or a pig, the 
blood bejng offered to the deity, and the flesh reserved for a 
feast. Tiie Langseh takes an oath by Iiolding up between his 
hands some cotton and rice, and wishing that Fo-vang and 
Sang-ro may destroy him and his property if lie does not 
speak truth. The Langeeh bury their dead. I was not able 
to discover that they had any idea of a future state ; but this 
may have been owing to a want of knowledge in their lan- 
guage. 

The Langteh take only one wife. When a young man and 
woman like each other, the lover makes a present to the pa- 
rents of the girl, and the marriage is celebrated with dancing 
and feasting, but is not aceompanied by any religious cere- 
mony. Gyals (Boa JrontaHs, iMtitbert, Lin. Tram. vii. 302. 
Bceufaauvage de PInde, St. HiUaire et Cuvier, Hist. Nat. des 
Mammi/eres, Livr. 41,) and all kind of provisions are collect- 
ed for the marriage feast, which lasts for ciglit or nine days. 
The anna of the Laiigseh consist of a shield and spear with 
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a head at each end. With these they venture to attack the 
tiger. The bowls of their tobacco pipes are made ol' wood, 
and, hke their shields, are blackened and varnished with the 
milky juice of a tree (MoUganui hngifdia, Roxb. Mori, 
Beng. 23,) called by them vonibul, by the Joomcas kei, and 
by the neighbouring Bengalese belua. i liave little doubt 
that this is the same with the varnish tree, the juice of which 
is used by the people of Ava and Siani in their lackered ware. 
The juice of the hoHgarna is very acrid, and the Joomeas 
are so miidi afraid of it that they carefully avoid touching 
the plant. They brought a branch and some unripe fruit in 
a cleft stick, and would have persuadt;d me not to allow it to 
remain on my table, alleging that even its vapours would oo 
cafiion a persou'ti skin to break out into ^rc^. Tliis precau- 
tion is needless, for I saw the Langa^h handle the piunt freely. 
They avoided only to allow the milky juice to touch their 
skin. One of tliem, who had been climbing a tree to procure 
the juice, had on his hands, arms, legs, and body, large black 
marks containing some excoriated places. The juice is col- 
lected from twigs cut across in the joint of a bamboo, and wil} 
keep for a long time- 

The following words of the Langsh language may serve to 
give some idea of its affinities : Sun, nee ; mooo, hlaw ; stuss, 
arsee,- earth, toil; water, tee; fire, moi; stone, Uxmg; wind, 
hlee ; rain, koa ; uian, moo ; woman, noo-nau ; child, tigau ; 
head, loo; mouth, moor; avai,ban; hand, koot; leg,perai; 
foot, pepaw : bird, oaw ; fish, ngam ,- good, khaxick ,- bad, 
jiieeickalo ; great, a^cen ; little, atom ; long, sci ; short, atoi ; 
one, luikka ; two, pannyeeka i three, ioomka ; four, leeka ,- 
five, nguka ; six, roopka.; seven, sereeka ; eight, rietka ; 
nine, koaka; ten, somica ; eat, haro ; drink, kcinro ; sleep, 
eettro ; walk, paroltee ,- sit, ckooro ,- stand, deengro ; kill, 
hamro ,- yes, tooiakanelro ; no, bott ; here, mekeirn ,- there, 
ma/tou ; above, chunchooa ; below, kociitm/a. 

From this the language of the Langith appears Co have 
many words in common with that of Ava and Rakhain, in 
which dialects also the imperative in ro is common. The ha 
annexed to the numerals seems peculiar to the Langa^h, but 
is perhaps analogous to the prefixed to used by the Moroosas. 
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The independent tribe of Langieh or ICungkis, that border 
on the Joomeas towards the N. E., is by them called Bonz- 
liu, comijjted by the Knglish into Bonjugy. Kaungla Pru 
told me that their chief iiitercourae was with Hakhain. They 
use bamboo ashes in place of salt, and manufacture a little 
cloth and earthenware. Thoy have muskets, swords, and 
other arms, and their chief is called Ta-kang, which is one of 
the titles usually bestowed at Ava on the king's sons, and 
therefore analogous to our word prince. They are a numer- 
ous people, and much addicted to plunder. Their hills they 
fbrtify by cutting trees, and supporting them standing in such 
a manner, as that, when the hill is attacked, they can let the 
trees fall, and crush the invaders, — a device similar to that by 
which the GauJa are said to have destroyed the army of L. 
Posthumius consisting of 26,000 men, and containing two le- 
gions of Roman citizens. (Livy, lib. 3, cap. 24.) The Bonz- 
hu have a number of slaves originally prisoners of war, I 
must also observe, that Kaungia Pru considered the term 
Bonzhii as different from LangEch, and that the former was a 
superior governing tribe to which the prince belonged, al- 
though a great part of his subjects belonged to the Langseh 
or Langga race. So far as I can judge, reasoning from very 
imperfect Tiiateriais, these Bonzhu occupy the country on the 
left of the Karnaphnli, extending to the sources of the Sunkar, 
and from thence east along both sidts of the river of Arakan, 
having in the centre of thrir territ*y a great hill called in our 
surveys the Blue Mountain, nearly in lat. 22^ N., and ifi 
long. 93 E. from Greenwich. _ Their territory may probably 
extend 60 or 70 British miles each way. 

Having thus given an account of the people occupying this 
part of the frontier, I shall now give an account of the rivers 
by which it is watered. 

T'he Sunkar, or Sunkha, as it is pronounced by the Benga- 
lese, is called Rek re e {great water) in the Hakhain dialect. In 
il9 lower part it is connected with the Karnaphuli by a chan- 
Tiei named Eorindea, into which the tide flows, and in the 
S; W. monSoon, when the passage by sea is dangerous, is of 
great importance, as boats can with safety pass through and 
enter into a plexus of small rivers, so as then to find a safe 
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passage all the way to Ramoo. Above the Eoiindea some 
way, the Sunkar, above the fine plain called Hazaii, passes 
through a valley called Hazaliya, nhich is well cultivated and 
occupied by Bengalese. At the eastern end of this valley 
commences the territory of Kaungla Pru, who has erected 
there, on the southern banks of the river, a market-place 
(haat) called by his name, A Muhammedan agent attends, 
and procures all foreign luxuries that his master requires, and 
he and the other subjects of the chief exchange their commo- 
dities with those of the Bengalese. This seems to be the 
place called Purangura in the Bengal Atlas, (No. 1,) or, at 
least, it is nearly in that utuation. The highest hill visible 
from thence is by the Bengalese called Duchilija Mura, and 
seems to be what Mr Walker calls Pyramid Hill. Nortii 
from thence is a long ridge called Sita Mura, which reaches 
to the Kamaphuli, as I have formerly mentioned. 

At Hazaliya the Sunkar is about 100 yards wide, and has 
hardly any motion but that of the tide, which does not go up 
much farther. The water, although dirty, is (|uite fresb. 
The Bengalese say, that the northern bank of the river is oc- 
cupied by them to Duachery, some way above Kaungla Pru's 
market. At Duachery there is a guard of poUcc officers. 
From ihence a boat takes from morning to noon to reach 
Pcinchera on the left, where a Joomca Kuasah, subject to 
Agunea, resides. It takes as much time to proceed from 
Peinchera to Gorau, a str«m coming from the right. FroiH 
thence, in one day, a boat can go to Noapulun Chera, beyond 
which the river is not navigable on account of stones. There 
are no inhabitants at Gorau or Noaputun, but they are fre- 
quented by the Bengalese, who cut bamboos and timber. I'lie 
former are about eighteen cubits long, and are brought down 
in immense Hoats. Alwut forty are tied firmly together by 
the root ends, which are turned towards the fore end of the 
float. Their binder ends Iwing opened, and the fore end of 
another similar bundle having been pushed up among the 
Ifirst, the two circular bindings are secured by a fore and aft 
lashing, and then one bundle after another is added till a 
chain of sufficient length has been formed. Parallel to Uwa^ 
.Arst a second chain is constructed in a similar manner ; 
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the two cliaius are connected by cross lashings at each bundle. 
More chains are then added, till the float is perhaps twelve 
feet wide and 300 feet long. At Kaungla Pru's market three 
hundred of these bamboos are valued at only one rupee (little 
more than two shillings Sterling;) but three-fourths of a ru- 
pee, without any other allowance, are considered goml month- 
ly wages for a labouring man. 

About a mile above the market-place, a very considerable 
branch, named Sualuk, enters the Sunkar from tlie sontli ; 
and on this, at four or five miles from the market-place, is the 
residence of Kaungla Pru, A little way below the Siiaiuk 
another considerable branch, named Barwany, enters the Sun- 
kar from the north, and on its bank is the residence of Agun- 
nea, the chief of the northern division of the Joomeas, whose 
people trade with the Bengalese at Guleachera, a markets 
place on the Barwany, after that stream enters the low coun- 
try occupied by Bengalese. 

Between the Sunkar and the Mamuri (Moree, Rennell) the 
tide proceeds a little farther east than the road laid down by 
Bennell in the Bengal Atlas (No. I. ;) but all the streams fall 
into either one or other of these rivers, both of nearly an equal 
size. The Bengalese population extends along its banks, 
through a fine valley named Chuckerya, to a place named 
Manikpur, where the rock descends to the river. It must be 
observed, that the places laid down on this route by Mr Keii- 
nell, such as Companyshaut, Sunouttu, Hurvung, Baratitlla, 
Chuckerya, DuUoohazari and Edgong, are not villages but 
vallies ; nor are there any villages or small towns between Is- 
lamabad and Ramoo. The Bengalese there live in detached 
houses ; but at stated times, once or twice a week, assemble 
in open market-places to buy and sell what is wanted. At 
these market-places are usually some large tiees, under the 
shade of which travellers halt. Such are most of the places 
laid down by Rennell in the Bengal Atlas, that are marked by 
a small circle (o). In parts of the country where many trar 
vellers pass, there may be a shop or two for supplying than 
with provisions, and some sheds, where hucksters, on market- 
days, expose their goods, but such is not the case in the south- 
ern paru of Chatigang. 
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The chief market-place in the valley of Chuckerya, on the 
Mtunuri river, ia called Dudusty Khans haat. The river there 
is a shallow tlear stream, the tide reaching only a little farther 
tip to Manikpur, a fine little valley occupied hy Bengalese, 
but surrounded by the territory of KaungJa Pni, which con- 
sists there of numerous small hills, called, by the Bengalese, 
collectively, Sitaka Pahar. Among these wind various bran- 
ches of ihe Mamuri river, along which canoes and floats of 
bamboos can be pushed by people walking in the channels, 
which arc in general sandy. The villages, or rather town- 
ships, scattered there, are occupied by Joomeas, Moroongs and 
Teura, or Tripurae, each having a chief (ruasah) of their own 
tribe. At Dudusty Khan''B market-place a considerable bar- 
ter is carried on with these people, who bring cotton, bam- 
boos, grass for thatch, and a few elephants' teeth, and take in 
exchange iron work, earthenware, sugar and salt ; but several 
Midiamniedan traders ascend the river and exchange these ar- 
ticles. The quantity of bamboos and thatch is enormous. 

One of these traders gave me the following account of the 
route by which he proceeds. Above the rocks which bound 
Chuckerya on the east, is the valley named Manikpur, on the 
left of whicb are three Moroong chiefs, and on the right one. 
From Manikpur in one day acanoe gtxis up to Bilchery, where 
the inhabitants are Bengakse, On the second day the canoe 



reaches Karaaurahbu, 



On the third dai 



it is taken to 't;ntoria, a village of the Mroan. On the fourth 
day the trader reaches the mouth of the Tuinchera, where 
also Mroun are the inhabitants. On the fifth day the trader 
reaches Dunzi Chera, where there are Joomea Muggs. On 
the sixth day he comes to Kalya Chera, a residence of the 
Mroun. The seventh day brings him to Peinchera, near 
which are people of the Joomea tribe. The chief man (rua- 
sah) of this place I saw at Sualuk in attendance on Kaungla 
Fru. Ho came from his house in one day, and says, that it 
stands at the south end of the hill called Sitamura. On the 
eighth day the trader arrives at Kammi, a residence of the 
Mroun. On the ninth day he comes to more Joomeas. On 
the tenth day's journey he arrives at the residence of some 
Mugs, who came from the banks of the Sabouk, a river in 
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Arakati) and whoee chief is distinguished by the title of Po- 
mang (captain). From this tribe the channel of the river is 
fuU of stones, aad its banks are uninhabited ; but canoes 
can with sonic difficulty be pushed on two day's journey far- 
ther, to where the river descends from a great mountain called 
Minn Mura, beyond which the traders never go. A httle 
above Biichery a small river, named Baungngu, enters the 
Mamuri from tlie north, and by this there is a route to the 
Sualuk, which falls into the Sunkar. Through the south side 
of the Manikpur valley, a stream called Yaungsa enters the 
Hamuri from the south, and by this is a route to the Edgong 
valley ; but these routes are only practicable for men on foot. 
Aung-ghiose, a Joomea chief already mentioned, gave me 
another account of this river in writing, from which I have 
extracted as follows, adding an explanation. 

Aung-ghiose Tammang's village is on the Yaungsa. 
Above that is Besure, (Biichery of the Bengalese,) a valley 
inhabited by Muhammedau Bengalese. 

Above Besure, on the left, is the Baungngu. 
Above that, on the left, is the Ram^. 
Above that, on the left, is the Lamahya rivulet and a vil- 
lage of Jomea Mugs. 

Above that, on the right, is Kamaurabbu and Wamsee vil. 
lage. 

Above that, on the left, is the Rauk rivulet, but no people. 
Above that, on the right, is the Bore, 
Above that, on the right, is Ngappio (plantain trea) 
Above that, on the left, is the Suing rivulet, Dear which is 
Tintoria. 
Above that. 
Above that, 
the Mroun. 

Above that, on the right, is Dungie, (Dunzi of the Bengal- 
ee,) where Joomeas reside. 

Above that, on the right, is the Pusuang rivulet. 
Above that, on the right, is Nganaurrow, which the Ben- 
iriese call Kalya Chera (black rivulet.) 
(Vbove that, on the left, is the Serraung rivulel. 
. 18S6. . . c , 



the right, is the Wunboun rivulet, 

the left, is the Tuin rivtdet, and a village of 
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Above that, on the right, is the Prein rivulet, (Pein Chaa 
of the Bengalcse,) where Tripuras inhabit. 

Above that, on the left, is Ngayasa and Saraprus 
Above that, on the right, is the Kuein rivulet. 
Above that, on the right, is Kaaiaung]iekgnorigmu6 
This extraordinary name belongs to an extraordinary tree, 
near which reside a tribe of Joomeas, called Sabouksah, be- 
cause they originally came from tlie banks of the Sabouk, 
which is a brancli of the Sunkar. The Bengak-se trader call- 
ed it a river of Arakan ; but the two accounts may be recoo* 
ciled by supposing, that the Sabouk is the branch 
the Sunkar anastomoses with the river of Arakan. 
Above that, on the left, is Kangme (Kammi.) 
Above that, on the left, is Kamaung rivulet. 
Above that, on the right, is Buetee. 
Above that, on the right, is Bcde. 
Above that, on the left, is Sanglangpah. 
Above that, on the left, is Murepab. 
Above that, on the right, is Bedeshe, 
Above that, on the right, is the Dabur rivulet. 
Above that, on tlie left, is Agalu. 
Above that, on the right, is Marame. 
Above that, on the left, is Teindu. 

Above that, on the left, is Seindu and a Joomea village. 
(This is the place unnamed, where the trader halts 
ninth day.) 
Above thai, on the right, is the httle Dabru rivulet. 
Above that, on the right, is Daksuckine. 
Above that, is the mountain Kreindan, (which the Benga^ 
lese trader calls Muin Mura.) 

On the other side of Kreindan, is the rivulet Zeingdan, 
which falls into the Mayu river, (Manyeoo of Walker.) 

The mountain Kreindaug, or Muin Mura, cannot, in a di- 
rect line, be above twenty geographical miles from Bilchery, 
(Bilcberry of Walker,) and it seems surprising that, in so 
short a space, so many rivulets should fall into the Mamuri, 
and that there should be so many inhabitants, but both ac- 
counts agree, although taken from persons quite unconnected, 
and speaking different languages, We may, tnerefore, I am 
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persuaded, safely think, that the mountainous region interpos- 
ed lietween Ava and Bengal, is vastly more populous than is 
commonly imagined. Few countries, indeed, enjoy a better soil, 
or a more copious supply of water, which, with the heat of the 
climate, insures a most productive return to the cultivator. 
Hitherto, this great and fertile territory has heen abandoned 
to its rude inhabitants, as a neutral ground, to fence bciween 
the encroachments of two greai empires. If both are united, 
the present inhabitants must alter very much tlicir manner of 
life. They probably will become more skilful in the arts, and 
obtain some tincture of science; but whether or not these ad- 
vantages may compensate for the loss of independence, and for 
the encroachments of people more advanced in society, admits 
of considerable doubt. In case such an event should happen, 
it is to be hoped, that the victorious power may in time take 
proper steps to prevent the encroachments. 

The last considerable stream in the territory of Kaungia Pru 
towards the south, is that, which passes Edgong, (Rennell) 
and Eadgur, (Walker) above the former. The river which 
runs through this valley, by the Moroosas who inhabit its 
banks, is called Rikango. It rises from the west side of a liill, 
which the Uengalese call Aluni pahar, but which the Moroosas 
call Meindaung. Beyoud this, my informants alleged, tJiat 
they never had been ; but they had heard, that beyoud it re- 
side the Xaungme, no doubt the Mroun, who live at Kammi 
or Kangme, on the Mamuri, which, therefore, comes f com the 
south. Beyonil that are the Zeindu, which, in the account of 
the Mamuri, is called Seindu, a Joomea village on that river. 
South from the Zeindu, according to the Moroosas of Edgong, 
ace the Sak on the Mrooseit rivei", (Moroosay, Walker, Im_ 
rosyk, Robinson,) which is the principal branch of the Naaf. 
North from these Sak, are the Kulak Sak, a kindred tribe. 
Beyond these, on the Kula Deing river, (Kola Dyng, Walker,) 
live many Moroosas and Joomeas, dependent on Arakan, bat 
many refugees from thence, imablo to bear the tyranny of the 
Burmas. have retired to the Island of Mascally, (Fish-creek) 
on the coast of Chatigang. 

The territory of Kauitgla Pru, extending from the Sunkar 
to the Joaiee^h, (RcnnctI) is about thirty-scveu British miles, 
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in a direct line from north to south. The Joareeah is 
small stream, but is rendered of importance by the tide enter- 
ing through it into a channel called Patili, that communicates 
with the Bakkally or Ramm> river, the entrance into which, 
is dangerous for boats in tempestuous weather ; but the en- 
trance into the Joarcah, being sheltered by Maskally island, 
boats, during the south-west monsoon, have a fine passage 
from Ramoo to Chatigang. 

The Bakkally, or Kamoo river, is the most considerable in 
the southern pari of Chaligang. At Ramoo, it is deeper than 
the Mnmiiri at Chuckerya, nearly at the same distance from 
the sea. It is, however, neither so rapid nor so clear. The 
bottom U mud, and, although the water is fresh, the tide goes 
farther up a considerable way. By all the nations of the 
Burma race, this river is called Paingwa, and the upper parts 
of its banks, from the territory of the southern tribe of the 
Joomeas. Its chief informed me, that, north from the Mroo- 
seit, or eastern branch of the Naaf, and separated from that 
by the hill calltd Saludaung, is one of his villages, which 
stands on the branch of the Pangwa, that goes off to the right 
in ascending. East from this village, are Sak, subject to Ari, 
as the Joomeas call Ava. Some of these Sak, however, are 
subject to this Joomea chief. Beyond the Sak subject to 
Ava, the country is occupied by Rakhain. The valley of 
Ramoo extends about two miles above the office of police, 
above which is a narrow valley about a mile long, but occu- 
pied by Bengalese. Above this, commences the territory of 
Umphry Palong, where the river is fordahle in some places, 
but clear and rapid with a sandy channel. Here the Joomea 
chief has established a market-place, called Maiskum, where 
he and his dependents exchange commodities with the Benga- 
lese. There some rocks come down to the river hide, and con- 
sist of thin horizontal strata, alternately of sand and clay, 
slightly indurated. 
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Art, V. — PropoHol fov Improving the Phantasmugaria. By 
William Ritchie, A. M.. Rector of Tftin Academy. In 
a Letter to the Editor. 

Dear Sir, 
X ou are well aware, that, in the common Phantasmagoria, the 
object becomes brighter and brighter as it diminishes, or as it 
seems to retire, till, at length, it verges into a luminous point. 
Now, this is so completely contrary to what takes place in na- 
ture, that the momentary belief of reality, so forcibly impres- 
sed on the mind, becomes gradually weaker, and at last total- 
ly vanishes. To supply this defect, I would, therefore, pro- 
pose the following alteration, which will render the deception 
much more natural and striking. 

Let a small portable fjasometer be procured, capable of 
holding a sufficient quantity of condensed oil gas. Let a 
stop-cock, having a small groove, gradually deepening, be 
adapted to it, so that the quantity of gas escaping to the 
burner may he increased or diminished at pleasure. By di- 
minishing the light according to a certain law, the briUJancy 
of the object will be gradually impaired as it retires, the linea- 
ments of the figure will become shadowy and obscure, and 
the phantom itself will at length vanish into thin air. If you 
consider this notice worthy of a place in your Journal, by in- 
serting it, you will oblige, Dear Sir, your most obedient and 
humble servant, William Ritchie. 

^AiN AcADEMi, Nov. 15, 1835. 



Abt. VI, — Notices of Insects of unusual occurrence which 
Iiave occasionally appeared in great numbers on Trees, ^c. 
By Sir G. S. Mackenzie, Bart., F, R. S. Lond. and 
Edin. In a Letter to the Editor. 



Mv Dear Sib, 
The appearance, this season, of an unusual number of aphides, 
which have done great mischief to almost every tree, as well as 
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lo tilt mure diniiiiulivc vegetables, having recalled to my 
memory some insects altogether new to the inhabitants of 
this country, which appeared many yeai-e ago, it has occurred 
to me, that some account of ihem, however slight, may be ac- 
ceptable to you ; as, by recording it, future observers may be 
enabled lo note more precisely the habits of these singular 
creatures, as welt as to describe them. Not being sufficiently 
versed in the technicalities of entomology, I must confine my- 
self to a simple notice, and a very imperfect descriptioD. The 
facts, however, are curious, and may interest those who have 
paid particular attention to that branch of natural history. 

The first insect which I have observed as of unusual oc- 
currence, appeared eighteen or twenty years ago, and covered 
the panicles of the oat crop in this part of Scotland. It was 
of a globular shape, anil of a deep brown, almost black colour. 
It seemed quite inert, and fixed lo one sjwt on the grain- The 
size was about that of No. 3 shot, I could not find any per- 
son who had before observed tlie same insect, and it has not 
appeared since. The crop did not appear to have suffered any 
serious injury from it. 

The next was a caterpillar, wliich I found infesting the 
pear-trees of only one garden in this county, thai at Geanies 
House, situate on the eastern promontory of Koes. It appear- 
ed about the same time, I think, with the insect already noticed. 
It resembled very much a small black leech, and appeared as 
if wet with water. I think it was late in the autumn when it 
appeared. I have now to regret that I did not preserve some 
of these insects. 

If I mistake not, it was in the year 1815, that a caterpillar, 
wlucb I did not see, stript the birch trees of their leaves, over 
a great extent of country. I happened to be in Edinburgh at 
the time it was committing its ravages, and travelled north- 
ward after it had disappeared. I noticed the birch trees to 
the north of Dunkcid, and all along the Highland road, to be 
as naked about the end of July, as they had been in winter ; 
and I dreaded to find my own extensive birch woods complete- 
ly destroyed. I found, however, that the destroyer had kept 
within a certain limit to the westward ; but I did not ascer- 
tain how far its ravages extended eastward. The insect was 
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described to me as a small, green, caterpillar; and its numbers 
must have been immense, to have extended over a tract of 
country more than a hundred miles long. But no wing- 
ed insects were observed, which might have been supposed 
to have laid their eggs on the leaves. I examined some very 
old men, two of them near eighty years of age, but they could 
not recollect any thing similar to the destruction of the foliage 
of the birch which they then witnessed. 

Such examples as these might very well be cited as instan- 
ces of equivocal generation, were it not that a little considera- 
tion leads us to believe that there is uotliing equivocal in na- 
ture. Some have supposed that the ova of insects, like the 
seeds of many vegetables, may, in certain circumstances, be 
preserved during very long periods, uiuil some accidental oc- 
currence place them in a condition to produce a living crea^ 
ture. I do not think, however, that the analogy with seeds is 
good ; and it appears to me, that it is not necessary to seek for 
distant analogies to explain such phenomena, since we may 
find a better analogy in the habits and transformations of in- 
sects themselves. It is not so much the sudden appearance 
of insects unknown to the generation which suffers by their de- 
predations, that is to be wondered at, but their as sudden and 
total disappearance. It is this latter circumstance which I 
think explains the former. It is well known, that many tribes 
of insects exist in three states, that of the ovum, the pupa, 
and the imago, or ]jerfect insect. Il is also known, that while 
most insects remain but a short tune in the first state, the 
time during which they are in the second varies very much. 
When ova are deposited, it is on or very near that substance 
or element which is to afford food to the larva ; and, conse- 
quently, the time for being in the ovum is limited by the du- 
ration of the substance on which it is placed. The birch- 
trees already referred to had grown up in the memory of 
those persons whom I examined ; and, indeed, none of them 
could exceed the age of forty years. But, during the whole 
period of their growth, nothing had happened similar to the 
devouring of their leaves. The ova must, therefore, have been 
deposited on the leaves the same season in which the caterpil- 
lars were produced. The disappearance happened when the 
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caturpitlftrs wok the form uf pupte ; «iid it is pK^iaUe imV 
the nature of this particular insect is such that ii continues in 
that form perhaps longer than a century, To suppose thai 
this is the case seems to me more naturd, as it is more con- 
formnble to analogous facts, than to suppose that the ova con* 
tinucs so long. There were no circumstances, such as the 
stirring of the soil, which could have brought the ova into 
a condition to live ; and the simultaneous appearance of the 
insects in different parts of the country, and their ravages be- 
ing limited to a certain breadth, make it probable that the in- 
sects, after their usual long period, had issued from the earth, 
ascended the Irees, deposited their eggs, and died. The pu. 
pit into which the host of caterpillars passed are now proba- 
bly in the earth under the trees, and from them a new host 
will at length arise, more numerous perhapi^ than the last. 
If it should happen that the trees shall have been removed 
before the passing period expires, the insects wiU find no pro- 
per food for their progeny, and will perish. It is probably 
this circumstance that saves much that we value from de- 
struction ; the proper food of insects being removed from the 
place where the pupa; are concealed. Of course, this does 
not limit the wanderings of migratory insects, but many 
even of these must peiiah, while in search of a proper place 
for their ova. 

This season, there is an amazing number of aphides. 
There is scarcely a vegetable without its aphis. There has 
been a most luxuriant harvest for the bee tribe on the thorn 
hedges, which are loaded with the honey-dew, the produce of 
the aphis, which the bees greedily devour. The foliagt of 
the birch has suffered severely from the attacks of an aphis. 
Even the strawberry has had its variety ; but it was only on 
some plants which I forced on which I observed it. There 
is an aphis which we have every year on the spruce-fir, which 
forms a very beautiful nidus on the young shoots, resembling 
a small seed-cone, for which it has often been mistaken. The 
silver and the balm of Gilead firs have been killed in great 
numbers by the attacks of a woolly aphis, like that which in- 
fests the larch, and it attacks the bark in the manner of the 
spple aphis. 
MAJ^ , ^^^ 
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JBrvK, which lire froducefl .under the surface haye been 
very numerous, and the onion and ca\ilifiower trjhe have 
suffered much. An insect, which I have not been able to de- 
tect, has almost totally destroyed my ori^ of apples and 
pears, by eating out the cores of the fruit when just set. 
Plums are all destroyed. I do not recollect a richer display 
of blossom than that which we had in spring, and our disap- 
pointment has been proportional to the hope excited. The 
Curvulio vasiala, which, bj- committing its depreiJations in 
the night, too, often escapes the vigilance of the gardener, 
has not been so numerous as usual ; nor have I seen so tunny 
moths and bntterHies as usually occur. For some years past 
wasps have been scarce, but this season they are plentiful. 
I have observed that they are fond of the flower of the 
Daucus hispidus, which seems to stupify them, as they fall to 
the ground when the flower is shaken, or they may be picked 
o9^ by means of pincers. Perhaps the flower of the comiuon 
carrot may have the same effect. At any rale, I hope that 
the Daucus hispidus will be found a useful means of destroy- 
ing this arch enemy of ripe fruit, by being planted in diffe- 
rent parts of a garden,— a boy or girl being employed to go 
round and pick off the wasps that settle on the flowers. 
Ever yours truly, 

G. S. Mackenzie. . 
.CoDL, 3d AuffUSt 1824. 
^ -dj 

Aht. VII. — Oji the Cry3t(UVme Forms and Properti§« of the 
Manganese Ores. By William Haidinger, Esq. F. R. S. E. 
Communicated by the Author. With a Plate, 

I. Priatnatoidal Matiganese Ore. 

FiJNDAMENTAL fonu. Scflleuo four-slded pyramid. P = 
130« 49-, ISO* 64/, 60» 22'. Plate II. Fig. 1. 
a:6;c;=l : V 3.37 : J SA. 
Character of combinations, hemi-pnsmatic, with inclined 
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Simpkjbrms contained in the eomblnations which were ob. 
nerved among the crystals of the variety analyzed. 



(.Pr_l)»(f) = 

&')' (») 

P + 1 (m) = 

P + 00 (Jtf) = 

(K +«)•(() = 

(Pr + «>)'« = 

Pr(d) 

(Pr-l)>(/0 = 

Pr (e) 

(Pr + «)'(.) = 

P(P) 



172° 8&, 
I1S°17, 

95° 4', 
U8»35', 

99° W. 

61' Iff. 
iat» 11'. 
111= 19'. 
isr IS*, 
122^ Sty. 

76° 3^. 



111" 37', 

113° 3', 
132° SO", 
97° 3S', 



66"!!6'. 

76° 66'. 
103° 21'. 
118° 46,' 



lie- Iff, 70° 






Combinaticpns. 1. ( 



JP-8^ t ^^r-l )^ 



(Pr)^ P + 1. 



P + X . (f'r + 03 )J. (Pr + GO y. Pig 2. 

The 3d figure represents the projection upon P — cD , the 
4tli figure llic elevation upon a plane parallel to the short difr 
gonal of the prism P + go. The liemi-prismatic character of 
the species appears only in the disposition of tlie faces marked 
c. They form horizontal edges of combination with (Pr)*. 
The edges between (j P — 2)" and P + 1 are parallel to 
those between P + 1 and (Pr + oo f. These crystals are 
from two to three lines in thickness, and some of them nearij^ 
an inch long. 

S. Pr. (Pr— l)'.Pr. P. P + 1. P + » ■ (JPr + oo)*. 
(!>r + «!)^ (Pr-l-x)'. Fig. 5. 

Small, but very well pronounced crystals of this variety 
were disengaged fron) the same specimen which contains the 
variety 1. They were found in small drusy cavities, whidi 
were discovered when the whole was broken up for analysis. 
The' faces of Pr, nicked e in the figurcj have not been de- 
scribed ; they are rarely observed in the crystals of this species. 

Cleavage, Pr+oo highly perfect and easily obtained ; P+ob 
slso.perfect, but less easily obtained ; traces of Pr-t-^i and of 
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P — 00 ■ Fracture uneven, surface, of the vertical pnsms 
streaked parallel to their common edges of intersection ; Fr 
streaked parallel to the edges of combination with P ; P — co 
parallel to those with Pr. In general, the faces are smooth, 
and possess pretty high degrees of lustre. 

Lustre, imperfect metallic. Colour, dark brownish-black, 
inclining to iron-black. Streak, reddish -brown. Opaque, in 
larger masses. When broken or cleaved in the direction of 
P^^.aD , ami exposed to the light of the sun, minute splinters 
are often observed, which, by transmitted light, appear of a 
bright brown colour, so that the mineral cannot be said to be 
absolutely opaque. 

Brittle. Hardness = 4.0.-4.25. Sp. gr. = 4.328, of a 
number of fragments of crystals ; = 4.312, in another experi- 
ment of a single crystal of considerable size. 

Compound Varieties. Twin-crystals, formed in two dider- 
ent manners. In the first of them the axes of the two indivi- 
duals are parallel, dependant on the hemi-prlsmatic character 
of the combinations of the species ; in the eecond, they are io- 
i:Iined. 1. Face of composition, parallel toPr-f-co , axis of re- 
volution perjiendicular to it. Fig. 6. If we did not give atten- 
tion to the compound state of this variety, shown in the present 
instance by the groove along the place of junction, which is 
not always viable, we might be induced to believe that it 
possesses a hemi-prismatic character, referred to an axis in- 
clined upon the base of the fundamental pyramid, which 
is not the case. One can generally trace the peculiar dis- 
pxution of the crystalline faces upon each of the individuals. 
A repetition of this law produces thick prisms, terminat- 
ed perpendicularly upon their axis by a rough face, which 
.oonsists of the apices of numerous individuals, or rather of 
DUtneruus particles of two individuals, alternating with each 
Other. Such faces are not uncommon in the prismatoidat 
manganese I ore. 2. Axis of revolution perpendicular, face of 
composition parallel to a plane of Pr. Fig. 7. The disposi- 
tion of the faces marked c, upon which the hemi-prismatic 
Character af the species depends, is such, 'that a mere revolution 
of 180° is not sufficient to bring the two individuals in the 
position required for joining in a regular twin ; though the ■ 
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general dupoaition takes place also in the pceieDt ini^iuic^ 
the portions of the two crystals, similarly situated^ being 180° 
distant from each other, compared to the plwe of oomposi- 
tion. 

Irregular composition is very common in this species ; it is 
either granular, or columnar. The latter occurs much more 
frequently. 

Observations, 

Few species in mineralogy have been so incorrectly described 
as the ores of manganese, and, in particular, the most commoa 
one among them, the prismatoidal manganese-ore. It is not 
alone that the slight difference in the angles of two of the prisms, 
and the situation of the perfect cleavage, was not exactly refer- 
red to constant positions, but also colour, streak, hardness, qieci- 
fic gravity, and other important properties, were either incor- 
rectly stated, or confounded with those of other species. The 
insufficiency of Hauy^s descriptions was felt by many mineral- 
ogists, and several of them have endeavoured to substitute bet- 
ter ones in tlieir place. The result, obtained by M. Von LfCQii- 
hard,* is by no means more satisfactory than that of Haiiy ; Mr 
Phillips,-f* with his usual skill in crystallographic observations, 
has succeeded much better. The description of the forms 
given by Mohs j agrees very nearly with the latter, at least 
much more so than any two other descriptions. There are 
some differences, however, in regard to the absolute measure- 
. ment of the angles, and in the statement that, according to 
Mohs, the cleavage parallel to the short diagonal of the prism 
P-I-QD = W*W is more distinct, and more easily obtained 
than any other cleavage of the species ; whereas, according to 
Phillips, the crystals *^ cleave readily, and with brilliant sur- 
faces parallel to the lateral planes of a rhombic prbm of 100^ 
and 80% and both its diagonals.^ Though, in many varieties, 
the cleavage parallel to the long diagonal of that prism may 
in fact be obtained, it is always less distinct than that pa- 
rallel to the short diagonal, and often not at all observable. It 

* Handbuck der Orifciognotie, p. 371. 
t Elem* Introd, to Mintralogy^ p. S43- 
t TnattH on Mineralogy , vol. iu p. 419. 
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is important lo attend to this diiference in the perfection of 
cleavage ; ihc more so, because the cleavage parallel to the 
short diagonal of P + x = 99° 40', is at the Same time paral- 
lel lo the long diagonal of another prism, (Pr+os)^ =76° S6' 
(the supplement of which is 103° 24'), which occurs verj- fre- 
quently in the same mineral, and might be, or has actually 
been, mistaken for it, in a more superficial examination of the 
crystalline forms of the species. 

Descriptions of single varieties are particularly desirabici 
when the characters of the whole species are yet so imper- 
fectly ascertained as in the present case. The variety to 
which the preceding descriptiun refers, was brought by Dr 
Turner from Ilefeld in the Hartz, and to him I have been 
indebted for the crystals described above. The most re- 
markable peculiarity in the series of erystalJization of this 
species, is its herai-prismatic character, the faces of those 
forma which assume it being inclined to each other. Those 
marked c, if sufficiently enlarged, would give rise to a form 
resembling a tetrahedron, like Fig. 8, the planes of which are 
equal and similar scalene triangles. Among theremaining spc- 
cies, whose forms belong to the prismatic system, only the sul- 
phates of zinc, of magnesia, and of nickel, are known to pos- 
sess an analogous formation. This was first placed beyond a 
doubt by Professor Mitscherlich, who observed the fact, that 
the facf — " ***! (, Fig. 9, appear only contiguous to the 
alt"" 5 "> " ^^•'"'^ of I ; although the alternating enlargement 
ofSf)f8S0SiUoii l^ces, represented in Fig. 10, had been previ- 
ously noticed in the sulphate of magnesia, by mineralogists, 
80 far back as Romi^ de L'Isle and Linnj^us. Large crystals 
of this salt generally show the hemi-prisniatic chai-acter much 
more distinctly than small ones. 

In the description given above, the streak of the crystals is 
stated to be reddish-brown, contrary lo most indications in 
works on mineralogy. It is very often the case, however, 
that we meet with crvstals, and still more frequently with 
compound varieties, consisting of the columnar individuals, 
which actually atlord a biack streak. The hardness of these 
varieties is much inferior to the hardness of the crystals that 
present a brown streak, being generally between 2. .5 And 3.0, 
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(a little below calcareous spar ;) and sometimes, in fibrous it 
ricdes, it is su inconsiderable aa to soil the fingers, and write 
upon paper. On the contrary, their specific gravity is higher, 
and often npprosclics to 4.7- It is important to observe, 
that the exterior strata of large crystals sometimes afford a 
black streak, and show low degrees of hardness, while the in- 
terior parts stiil offer the characters indicated in the preced- 
ing description. It should seem, therefore, that the differ- 
ence in several of tlu'se properties is owing to a change or 
decomposition of the substance itself, which does not af fect 
the regular form. 

II. — Pt/raniidal Man^ncse Ore. 

Fundamental form. Isosceles four-sided pyramid. 
106» 85', 117" 54'. Fig. II. 

a = ^ 2.76. 

Simple forms, i P— 4 (a) = 139" 56', 58' 46' ; P— M 
114° 51', 99'' 11'; P(P). 

Char, of comb, pyramidal. 

Combinations. 1. | P — 4. P. Fig. 1:^. 

2. J P— 4. P— 1. P. 

Cleavage, I' — » rather perfect; P — I and P less distiffl 
and interrupted. Fracture uneven. Surface, ^V — 4, very 
smooth and shining, P horizontally streaked and often dull. 

Lustre impei-fect metallic. Coloi'-'o's anions. *. Streak 
dark-reddish, or chestiiut-brow>:''nating faceflsolute measi.. 

Hardness = 5.0.,.5.5. Sp. ^/I'ese same fjat, accordjn(r_ij 
variety. 

Compound Varieties. — Twin-crystals r axis of revolution 
perpendicular, face of compo^tion parallel to a face of P^l, 
Fig. 13. The composition is often repeated parallel to all the 
faces of the pyramid, Fig. 14. Generally small particles only 
of the surrounding individuals are joined to the central one. 
Massive : composition granular, firmly connected. "^H 

Observations. ?^| 

The preceding description is given by Professor Mohs^*^ 
• Treatiie on Mineralogy, Truiul. io\. ii. p. *16. 
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It would be superfluous to cnkrgc here on the propriety of 
coDsideriug this as a spetues of its own, since, besides Mr Mohs, 
it has hkewise been established as such by Messrs Brooke 
and Phillips,* and by the Abb^ Haiiy.f Even in the works 
of the Wernerian school, the pyramidal forms had been long 
ago described, in reference to the identical specimen from 
which the above description was derived. Its locality is 
Ilmenau in Thuringia. Count Boiirnon | mentions an ore 
of manganese crystallized in regular octahedrons, having th«r 
solid angles replaced by low four-sided pyramids ; a form 
which might be explained upon the supposition, that the va- 
riety. Fig, 12, appears in the regular composition represented 
Fig. 14. ; at least it would be interesting to have these varie- 
ties compared again with each other. 

III. — Unckavadle Manganese Ore. 

Regular forms and cleavage unknown. Fracture not ob- 
servable. 

Lustre imperfect metallic. Colour bluish-black and grey- 
ish-black, passing into dark steel-grey. Streak brownish- 
black, shining. Opaque. 

Brittle. Hardness — 5.0 ... 6.0. Sp. gr. = 4.145, a bo- 
try oidal variety. 

Compound Varieties. Reniform, botryoidal, fruticose : 
coroposition columnar, impalpable; fracture flat, conchoidal, 
even ; in a second composition it is curved lamellar, the faces 
of composition being smooth, rough or granulated. Masuvc : 
composiiion granular, inipa][mble, strongly connected ; frac- 
ture flat, conchoidal, even. 

Observations. 
The specimen analyzed is from the neighbourhood of 
Schnecberg in Saxony, and agrees perfectly with the pre- 
ceding description, extracted from the treatise of Mohs. It 
consists of alternating layers, having more or less lustre, dis- 

• Fhillips, 3(i Edit. p. 381. - 
+ Ti-aiU, 8d Edit. t. iv. p. 26t. 
X Catalogae, p. 39fl. 
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poecd in reaiforin coatft. The specific gra\ity of tiiose pans, 
tvUeh po^ess a rattier strongs lustre, snd a c«nch«dsl frs- 
tufe, is = 4.004, while Uie specific gravity of thoee without 
lustre, and sd uneven fracture, was found to be = 4.079- 

W .—Brachytypout Mangajiege Ore. 
Fondaniental form. Isosceles foar-sided pyramid. P = 
109* 53- 108° 39'. Fig. 15. 

Simple forms. P — « (oj ; V[P), Wunsiedel, Bayrcuth 
X*+2{«) = 96"33', liO'SO, Fig. 16., Etgersburg, Thi '" 
gia; (r+iy(s)= 144-4', 138° 1 7', 154» SS". 

Char, of comb, pyramidal. 

Combiuations. 1. P — x. P. Fig. 17-, Wunstedel. 

2. r. P+2. Fig. 18., Elgersburg. 

3. P. (P+1)*. Fig. 19., St Marcel, Piedmont, 

4. P — 00. P. P+2. Fig. m, Wunsiedel. 
Cleavage, very distinct in the direction of the faces of P; 

entire formB of cleavage may be obtained from larger indivi- 
duals. Fracture uneven. Surface, P — », possessing leM 
lustre than P, but even, and sometimes faintly streaked pv 
rallel to the edges of combination with P ; F often a littl^ 
rounded ; P + oo uneven, rough and horizontally streak«(h) 
(P+1)' smooth and even. 

Lustre imperfect metallic. Colour dark brownish-bladb 
Streak of the same colour. 

Brittle. Hardness - 6.0 . . . 6.5. Sp. Gr. = 4.818, tn^ 
cicavable individuals from Elgersburg. 

Cornpouttd Varieties. Massive : composition gi'annlar, ib- 
dividuals strongly coherent. 

Observations, 
The first variety of the species of brachytypous Manga^ 
neso-ore which I had the good fortune to examine, was 
brought by Dr Turner from Germany, the ticket bearing the 
locality of Elgersburg. Being struck with the facility with 
which this mineral yields to cleavage in the direction of the 
faces of a four-sided pyramid, and supposing it to belong to 
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the species of the pyramifial manganese-ore of Mohs, I re- 
quested Dr Turner's permission to extract the form of cleav- 
age from it, but was much surprised when I could not dis- 
cover the single cleavage perpendicular to the axis, which is 
so very distinct in that mineral, and lias been likewise indicat- 
ed by Messrs Urooke and Phillips. Though the mineral 
cleaves very readily, yet its great hardness, being superior to 
that of feldspar, and a strong connection among the particles, 
render it extremely difficult to obtain the faces smooth and 
plain enough to reflect a good image even of a single very 
luminous point. I was, therefore, led to suppose, by sevaral 
t^iproximate measurements, that the regular octahedron 
should be conadered as the fundamental form of the species. 
In some erf the cavities of the same specimen there were, how- 
ever, crystalB in the form of acute four-sided pyramids, dmi- 
lar to Fig. 16, which did not agree with the symmetry of tea- 
sular forms. They were rough, and possessed of little lustre, 
so that they afforded only indistinct measurements of about 
140° for the base of the pyramid. Certain varieties from 
Wunsiede) in Bayreuth, in the cabinet of Mr Allan, engaged 
in heavy-spar, and associated with prismatoidal manganese- 
ore in very delicate columnar composition, possess the form of 
Figs. 15, 17. and 20. The two first of these I also observed 
in a specimen in the collection of Mr Ferguson of RaJth, hav- 
ing the following ticket by Mr Heuland : " Hydrous-oxide of 
manganese, in the form of an octahedron, with a square basis. 
Thuringia— is exunct." As Haiiy's works contain the pyra- 
midal manganese-ore of Mobs, imder the denomination of 
MaTi^nesE oxide hydrate,* this specimen is probably intend- 
ed for a variety of that species, which, however, is \erj inac- 
curately described by Haiiy, who united under one head the 
physical properties of one species with the physical and the 
chemical properties of two or three others to form a genera] 
description, to which no object in nature corresponds. I had 
long ago observed crystals of the form Fig, 19, engaged in a 
specimen of the epidote vrnv^anisifere of Haiiy, in the cabi- 
* ~ "r Allan, but which I believed likewise to be B variety 

■ Traiti, ado Ed. t. iv. p. 361- 
I VOL, IV. SO. I. JAN- 1826. D 
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of the pyramidal manganefle-Qra Upon meaBurement, kow- 
ever, for which the small but beautifully formed and hng^t 
crystals of this variety are better suited than any of the resty 
these also turned out to belong to a species di£ferent (ram the 
pjrramidal one formerly described. The angles which these 
crystals affiorded are given above as the dimensions of the wpe- 
cies. The results obtained from the remaining varieties are 
not sufficiently consistent to be considered di£Ferent fram 
these, and as, moreover, the colour of their streak and th^ 
hardness coincide,^ we may safely consider them as bdonging 
to the same species. Some of the octahedral crystals, quoted 
by Count Boumoa,.* for which he proposes the denominatic» 
otjer oxyduU numganiaienj must also very likely be referred 
to the bracbytypous manganese-ore. He supposes their form 
to be derived from the regular octahedron, but does not 
quote any decirive proofs in favour \3i thb opinion, . whidi 
is rendered necessary when a species nearly resembling it is 
found to have, for its fundamental form, a four-sided pyramid 
so little different frcHn the regular octahedron. Thoae varie- 
ties which have their solid angles replaced by four fiuses, may 
perhaps belong to the pyramidal manganese-ore, as is men« 
tioned in the observations annexed to that species, which was 
likewise not distinguished as a species of its own at the period 
of publication of Count Boumon^s catalogue.*!* 



Art VIII. — Account qfiheEmpiion of the Volcano qfJo- 
ruUo in Meaoido. J By Baron Alexander de HuBCBOLbt. 
With a Section of the Mountain. 

To the east of the Pic de Tancitaro, the Vcicdn de JoruOo 
(XoruUo, or Juruy o) was formed in the night of the. S9th 
Sq)tember 1759. M. Bonpland and myself reached its chu- 

• CaJtaHogWy p. 395. 

t Dr Turner is oocupiecl witli the Analysig of the Species described in 
this Paper^ and will give the results in a subsequent Numbev« — Eu. 

% We have given the above abridged account of this remarkable vol- 
cano, in reference to a new theory of its formation by Mr Scrope, which 
forms the subject of the next Article. See Humboldt's Esmi Fotitique 
mr la Nouvelle Espagne, his Essai Geognostigue, p. 351, and his Reh* 
turn Historique, — En. 
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ter on the 19th September 1803. The great catastrophe in 
which this mountain rose from tlic earth, and by which a con- 
siderable extent of ground totally changed its appearance, is, 
perhaps, one of the most extraordinary physical revolutions in 
the annals of the history of our planet. Geology gives us no 
example of the formation, from the centre of a thousand 
small burning cones, of a mountiun of scoria and ashes 517 
metres (1695 feet) in height, comparing it only with the level 
of tlie old adjoining plains in the interior of a continent, 36 
leagues distant from the coast, and more than 42 leagues 
from every other active volcano. 

A vast plain extends from the hills of Aguasaico to near 
the villages of Teipa and Petatlan, both equally celebrated 
for their fine plantations of cotton. This plain, between the 
Picachos del Afortero, the Cerros de las Cvevaa, y de Cnichc, 
is only from 750 to 800 metres (from 2460 to 2624 feet) 
above the level of the sea. In the middle of a tract of ground 
in which porphyry, with a base of greenstone predominates, 
basaltic cones appear, the summits of which are crowned with 
evergreen oaks of a laurel and olive foliage, intermingled with 
small palm trees with flabelliform leaves. This beautiful ve- 
getation forms a singular contrast with the aridity of the plain, 
which was laid waste by volcanic fire. 

Til) the middle of the ISch century, fields cultivated with 
sugar-cane and iudigo occupied the extent of ground between 
the two brooks called Cuitamba and San Pedro, They were 
bounded by basaltic mountains, of which the structure seems 
to indicate that all this country, at a very remote period, had 
been already several times convulsed by volcanoes. These 
fields, watered by artificial means, belonged to the plantation 
fiacienda) of San I'edro de Joruito, one of the greatest and 
nriiest of the country. In the month of June 1759, a sub< 
terraneous noise was heard. Hollow noises of a most alarming 
BBture (bramidos,) wore accompanied by frequent earth- 
quakes, which succeeded one another for from 50 to CO days, 
to the great consternation of the inhabitants of the hacienda. 
"From the beginning of September every thing seemed to an- 
nounce the complete re- establishment of tranquillity, when, in 
the night between the 28Lh and 29tb, the horrible Eubtcrrane< 
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uiis noise rtcomnienced. Th^ aiTrightcd IndifUiK fled to thi- 
moim tains of Aguasarco. A tract of ground from three to four 
square miles in extent, which goes by the name of Malpai/a, roee 
up in the shape of a bladder. The bounds of this convulsian 
ore still distinguishable in the fractured strata. The Afal/fa^ 
near its edges is only 39 feet above the old lerel of the plain 
called the playaa de Jorullo ; but the convexity of the ground 
thus thrown up increases progressiveiy towards the centre kt 
an elevation of 524 feet See Plate I. Fig. 6. 

Those who witnessed this great catastrophe from the top 
of Aguasarco assert tlial flames were seen to issue forth for 
an extent of more than half a square league, that fragments 
of burning rocks were thrown up to prodigious heights, and 
that, through a thick cloud of ashes, illumined by the T^cank 
fire, the softened surface of the canb was seen to swell up like 
an agitated aea. The rivers of Cuiiamba and San Pedro pre^ 
cipitated themselves into the burning chasms. The decant- 
position of the water contributed to invigorate the flame^ 
which were distinguishable at the dty of Pascuaro, thougii 
situated on a very extensive table land 1400 metres (4S9S feet) 
elevated above the plains of fa* playaa de Jorullo. £ru{>> 
tions of mud, and especially of strata of clay, enveloping balls 
of decomposed basalles in conceiitrical layers, appear to indi- 
cate, that subterraneous water had no small share in produc- 
ing this extraordinary revolution. Thousanifc of small cones, 
from two to three metres (from 6.5 feet to 9-8 feet) in height, 
called by the indigenes oi^ew* {homitoa,) issued forth from the 
Malpays. Although within tlie last fifteen years, according 
to the testimony of the Indians, the heat of these volcanic 
ovens has suffered a great diminution, I have seen the ther- 
mometer rise to 95" (202° of Fahrenheit) on being plunged in- 
to fissures which exhale an aqueous vapour. Each small cone 
is a yiitnaroia, from which a thick vapour ascends to tire 
height of ten or fifteen metres. In many of them a subter- 
raneous noise is beard, which appears to announce the proxi- 
mity of a fluid in ebullition. 

In the midst of the ovens six Im^e maases, elevated frooj 
4 to 500 metres (from 312 to 1640 feet) each above t 
level of the plains, sprung up from a chasm, of which t 
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rection is from the N.N.E. to the S.8.E. Thk is the phe- 
nomenon of th« Montenovo of Naples, several times repeated 
in a rang« of volcanic hills. Tl)e most elevated of these enor- 
mous masses, which bears some resemblance to the pays de 
I'Auvergne, is the great Voican de Jorullo. It is continually 
burning, and has thrown up from the north side an immense 
quantity <^ scorified and basaltic lavas, containing fragments 
of primitive rocks. These great eruptions of the central vol- 
cano continued till the month of 1760. In the following 
years they became gradually less frequent. The Indians, 
frightened at the horrible noises of the new volcano, abandon- 
ed, at firsl, all the villages eituated within seven or eight 
leagues distance of the playas de Jorullo. They became 
gradually, however, accustomed to this terrific spectacle ; and, 
having returned to their cottages, they advanced towards the 
mountains Aguasarco and Santa liies, to admire the streams 
of fire discharged from an infinity of great and small volcanic 
apertures. The roofs of the houses of Queretaro were then 
covered with ashes at a distance of more than 48 leagues in a 
etraigiit line {torn the scene of the explosion. Although the 
subterraneous fire now appears far from violent,* and the 
Malpays, and the great volcano, begin to be covered with 
v^^tables, we, nevertheless, found the ambient air heated to 
nich a degree by the action of the small ovens {hor/titos,) that 
die thermometer, at a great distance from the surface, and in 
the shade, rose as high as 48° (109° of Fahrenheit.) This 
fret appears to prove, that there is no exaggeration in the ae- 
COUDts of several old Indians, who afUrm that, for many 
years after the first eruption, the plains of JorullO) even 
■t a great distance from the scene of the explosion, were 
uninhabitable, from the excessive heat which prevailed ill 
tbem. 

^ The traveller is still ^own, near the Cerro de Santa liiea, 
Ae riven of Cuitamba and San Pedro, of which the limtud 
.1:.. 

• We found, in (be bolUim of the craler, the ah at llfl", 130°, aad 
139" of Fahrenheit. We paB6ed over crevices which exholeil a snlphii- 
Wons vapour, in which the ihennometer rose to 195" Fahrenlieit. The va^- 
«l^ «VM these crtvicet and heaps «f scoria, which cover conslikraWe hrf- 
Jowi, rcniler die ileicent rata the crater very ilangeroui. 
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waters formerly watered the sugar-cane plantation of Don 
Andre Pimentel. These streams disappeared in the night of 
the 29th September 1759 ; but, at a distance of 2000 metres 
(6561 feet) farther west, in the tract which was tlie theatre 
of the convulsion, two rivers arc now seen bursting through 
the ar^llaceous vault of the homilos, of the appearance of 
mineral waters, in which the thermometer rises to 52°,^ 
(ISCiS of Fahrenheit.) The Indians continue to give them 
the names of San Pedro and Cuicamba, because, in several 
parts of the MaJpays, great masses of water are beard to run 
in the direction from east to west, from the mountains of San- 
ta lEes towards rHadenda de la Presentacion. Near this ba- 
Intation there is a brook, which di&engages itself from the sul- 
phureous hydrogen. It is more than nine yards in breadth, 
and is the most abimdant hydro-sulphureous spring which I 
have ever seen. 

The position of the new Volcana de Jorullo gives rise to a 
very curious geolc^cal observation. In New Spain there is 
a parallel of great elevations, or a narrow zone contain- 
ed between 18°, 59* and 19°, 12' of latitude, irt which all the 
summits of Anahuac which rise above the region of perpetual 
snow are ^tuated. These summits are either volcanoes which 
still continue to bum, or mountiuus which, from their form, 
as well as the nature of their rocks, have, in all probability, 
formerly contained subterraneous fire. As we recede from 
the coast of the Atlantic, we find, in a direction from east to 
west, llie Pic d'Orizaba, the two volcanoes of la Puebia, the 
Nevada de Toluca. the Pic de TancitaroJ and the Volcan de 
Colima. These great elevations, in place of forming the 
crest of the Cordillera of Anahuac, and following its direc- 
tion, which is from the south-east to the north-west, are, on 
the contrary, placed on a line perpendicular to the axis of the 
great chain of mountmns. It is undoubtedly worthy of ob- 
servation, that, in 1759, the new volcano of Jorullo was form- 
ed in the prolongation of that line, on the same parallel with 
the ancient Mexican volcanoes ! 

A single glance bestowed on my plan of the environs of 
Jorullo will prove that the six large masses rose out of the 
earth, in a line which runs through the plain from the Cerro 
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de las Cuevas to the Picacho del Mortero ; and it is thus also 
that the bocche nove of Vesuvius are ranged along the pro- 
longation of a chasm. Do not these analogies entitle us to 
suppose that there exists, in this part of Mexioo, at a great 
depth in the interior of the earth, a cliasni in a direction 
from east to west, for a length of 137 leagues, along which 
the volcanic fire, bursting through the interior crust of the 
porphyritical rocks, has made its appearance at different 
epochas from the gulf of Mexico to the South Sea? Does 
-this chasm extend to the small group of islands called by M. 
.Collnet the archipelago of ReviUagigedo, around which, in 
the same parallel with the MeiLican volcanoes, pumice-stone 
haa been seen floating ? Those naturahsts who make a dis- 
.tinction between the facts which are oifercd us by descrip- 
tive geology and theoretical reveries on the primitive state of 
our planet, will forgive us these general observations on the 
g«ieral map of New Spain. Moreover, from the lake of 
Cuiseo, which is impregnated with muriate of soda, and 
■which exhales sulphuretted hydrogen, aa far as the city of Val- 
ladolid, for an extent of 4B square leagues, there are a great 
quantity of hot wells, which generally contain only muriatic 
acid, without any vestiges of terreous sulphates or metallic salts. 
Such are the mineral waters of the Chucandiru, Cumclie, San 
Sebastian, and San Juan Tarariunco. 



Art. IX. — Observaito7is on Humboldi's Theory of the Volca- 
no of Jorulh. By G. Poulett Scrofe, Esq. Secretary 
to the Geological Society. 

Las. tlicory of the volcano of Jorullo, given by Baron Hum- 
boldt in the prticcding article, has been very ably examined 
by Mr Scropc in his Ctm/iide-ratUms oti Volcanoes, a new and 
interesting work which has just appeared- 

From a personal examination of almost ail tlic extinct, as 
well as the active volcanoes of Europe, Mr Scrope was led to 
the opinion, that they display a remarkable uniformity of 
character, presenting few other variations than wliat depend 
on the degree of energy they have displayed. The phe- 
nomena of Jorullo, however, ss explained by Humboldt, 
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currenta were produced by the apertures, marked by the otha 
concB, they do not show themselves ; but the plain from wbick 
tbcse hills rise exhibits a great iDtumescencc, or convexity of 
surface. Its superiicial soil condsts of horizontal layers of a 
black clay, in which au^te crystals are thickly disseminated. 
The same clay, but enveloping concentric balls of basalt, com- 
poses the numerous little hollow conical protuberaoces, (or 
bubbles,) with which the surface of the plain is sprinkled. 

Now, on comparing these appearances with those which re- 
sult from ordinary volcanic eruptions, little other difference i« 
perceivable than thai the quantity of lava produced, or at 
least remaining visible, bears but a very small proportiou lo 
the violence of the eruptions, and the immense quantity of 
scoria: thrown out. It seems extraordinary also, that but one 
out of six cones should have given rise to a lava current. 
Hence a suspicion arises that a greater quantity of Lava was 
in fact emitted, but that it is concealed by the sprinkling vl 
ttiturated scoriae or volcanic sand, which these large cones 
must have thrown out during the latter period of their erup- 
tions. 

In this manner, the lava currents, produced by the eruptioo 
of Vesuvius in October 1822, lie at this moment covered lo 
a depth of from two to ten feet by the finer fr^mcntary sub- 
stances ejected by the volcano during the lost days of its pa- 
roxyxa. And what renders the analogy still more striking, 
these ashes, which, from the fineness of their comminution 
mixed into a retentive paste with the torrents of rain that im^ 
mediately followed the eruption, present the appearance of 
strata of a black ciat/, precisely like those described by M. de 
Humboldt, as forming the surface of the plain of Malpais. 

The convexity of this plain is tlierefure most naturally ac- 
counted for by supposing it to form the surface of a great bed 
of lava, resulting from the union of difierent currents, which, 
owing to the previous flatness of the surface on which they 
were poured forth, their simultaneous emission in great abun- 
dance from so many neighbouring orifices, and their very low 
flegree of liquidity,* united into a sort of pool or lake oi' lava, 

" The very coarse grain of the lara of Jorullo {Dolertle, Humboljl,) 
wananlB this assumiitjoii oFits extremely imperfect liijiiidit;. 
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which spread itself on all sides with great reluctance, and, 
therefore, would necessarily remain thickest and deepest where 
the lava was produced in greatest abundance, diminishing in 
bulk from thence towards the limits of the space it covered ; 
i. e. would assume precisely the convexity of form peculiar to 
Malpais. The subsequent projections of loose and pulveru- 
lent matter from the six craters, and principally from Jorul- 
lo, will have increased that convexity, covering it with strata 
of volcanic ashes and augite crystals, which were reduced to 
the appearance of a black clay by mixture with rain water. 

The fad that the only visible lava current proceeds from 
the crater of Jorullo, is a strong confirmation of this opinion ; 
since it is at once obvious why this is seen, while those that 
may have been exaMed previous to the formation of the other 
cones are concealed ; and it becomes also probable that this 
promontory of lava is merely one extremity of the current of 
Jorullo, which, dipping under the strata of ashes, probably 
unites with the streams proceeding from the other apertures 
to form the substratum of the whole convex plain. 

Thus there is no difficulty in accounting for the convexity 
of the plfun of Malpais by the eifects of the most ordinary 
volcanic phenomena ; let us see whether this supposition will 
explain the other remarkable appearances it ia said to exhibit. 
And hereafact, recorded by M. de Humboldt himself, not 
only tends to confirm, but may be almost said to prove, the 
correctness of the view I have taken of the nature of the 
plain. He says that, in 1780, the temperature of the fissures 
which penetrate the surface of the plain and its hillocks, was 
so high, that a cigar might be lighted by plunging it to the 
depth of a few inches into them. Now I think it impossible 
to account for this without allowing the whole plain to have 
consisted of lava in a state of incandescence immediately be- 
neath its outer crust ; a circumstance to be expected, even so 
much as 20 years after its emission, in a bed of lava more than 
600 feet in thickness, since Hamilton observed of one of the 
smaller currents of Vesuvius, that, three years after its pro- 
duction, a stick might he inllamed by thrusting it into one of 
the crevices of the rock- 
It remains only to account for the formation of the small 
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hillocks (liomitos) whli which the surface of (he plain is ihiek. 
ly studded. And here 1 must a^sin have recourse to the r> 
suits of the highly instructive eruption which took place fr<iio 
Vesuvius in October 163,^. 

Alj lava currents are well known both during their pro- 
gresB, and for a long time, often indeed many years t^UOr 
wards, to disengage torrents of aqueous and sulphureous »■ 
pour. If these are produced on any point in coosidcndili 
quantity, while the superficial lava is yet soft, their expannoi 
raises up a portion of this into a small dome or bubble, wJiidi 
sometimes remains entire, at others it is broken through, leav- 
ing the tattered fragments of lava Uiat separate to give passage 
to the vapour, in an upright ]>osition from their sudden coo- 
gelation.* This process is, in fact, one of the causes of the 
numerous asperities that bristle the surface of most currents. 
When, however, a deep coating of ashes lias subsequently 
fallen on this surface, its smaller roughness ore effiiced, and 
the larger protuberances atone show themselves in the form of 
small dome-shaped or sub-conical hillocks, which continue, 
through various crevices, to give a passage to the vapours by 
which tliey were at first thrown up. Many such hillocks, 
rising five or six feet above the average level of the surface, 
existed in the spring of 1823, on the Vesuvian lava currents 
above-mentioned, and sent forth copious columns of vapour, 
precisely of the same nature as that of the Hornkos of M. de 
Humboldt; while other fissures, intersecting the intervening 
surface of the small plain, formed by the lava on the I'eda- 
mentiua, gave out similar vapours, presenting, on a small 
scale, the identical phenomena for which Malpais has been so 
long celebrated. -f" 

Where the quantity of ashes, covering the lava bed, and 
mixed up into a paste with nun water, was great, as appears 
to have been the case on the Malpais, it is probable that nu- 
merous hillocks of this kind will have been formed by the in- 

" Sec Breisliik's Inslituliona Geologiijuei, i. p. 251. 

t That the eruptions of .Torullo threw up a prodigiona qimntity of vol- 
canic ashes, is evident from the fact reconleil by M. He HumboMt, thai 
the roofs of the houses iit QucTelnro, l + l miles distant in a Btrughl liflf, 
were thickly covered with iheni '. 
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tumtwcCIice of this semi-liquid substance alone abore the fu- 
marole of the lava ;• and the mobility of parts, occa^oned by 
this process, favouring the action of the concretionary forces, 
probably gave rise to the agglomeration of the clay into the 
foliated and concentric balls, of which the /lomiios partly caiu- 
mtt. At Pant du Chateau, in Auvergne, is an example of 
even a very coarse calcareo- volcanic conglomerate having as- 
sumed this precise variety of concretionary structure ; and I 
tmspect, from their being imbedded in the black clay, and 
ccm»sting of a fine-grained rock very different from the Dole- 
ritie basalt of Jorulto, that the globular concretions of the 
htnuitos are not a true basalt, but merely hardened nodular 
balls of volcanic ashes. They are, in fact, described by M. 
de Humboldt as fragile and easily crumbled, and totally dif- 
ferent from the syenitic lava of the current of Jorullo. 

It remains only to notice the supplementary facts produced 
by M. de Humboldt in support of the explanation he adopts 
of the appearances of Malpais, which I conceive tend much 
more strongly to confirm the opinion of its being merely the 
surface of a great bed of lava, which, up to the period of M. 
de Humboldt's visit, retained much of its internal heat. 

These confirmatory facts are, 

1. The noise made by the steps of a horse upon the plain. 

3. The frequent formation of cracks or fissures across the 
plain, and the occasional occurrence of partial subsidences. 

3. That two rivers, the Cuitimba and San Pedro, lose 
themselves below the eastern extremity of the plain, and re- 
^pear as hot ^rings {at 5S° cent.) at its western limit. 

1. With regard to the first mentioned circumstance, viz, 
the sound produced when the surface of the plain ia struck 
by the hoofs of a horse, or, I presume, in any oilier mode of 
poi:u5flion, it is evidently the same phenomena of reverbera- 
tion, to which the mimo-phoneutical term rimbombo is so well 
applied in Italy, and which, by a vulgar error, is often sup- 
posed to indicate a great cavity below the spot so resounding 
when struck. It is perfectly true that the roof of every large 

<■ " The Homiiot ate holloiv. When n mule etepa upon tliein iliey ^| 

break m:'—^smbildt- ^| 
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cavity does, under certain circumstances, offer the same pb& 
nomenoD ; but the converse of tliis is by no means true ; and 
to produce this effect it is enough that the soil should be 
of loose, light, and porous materials, so as to contain nume- 
rous small cavities or interstices. Xot only the bottom of the 
crater, but the external slopes of every volcanic cone, aad 
every flat spot, however distant from any volcauic oriitce, which 
baa a moderate coating of fragmentary scoris or rolcanic ash- 
es, returns this sound on percussion. Not only the sides of 
Vesuvius, but the whole surface of the Campagna di Roma, 
and the Terra di Lavoro, must be suspended over a yawning 
gulf, if this phenomenon is a sufiiciiint proof of such a por- 
tion. 

But even all made ground returns a more or less sonorous 
reverberation when struck sharply, and the causes which pro- 
duce this effect are well known to natural philosophers. This 
sound would therefore be })roduced in the case of Malpais, as 
naturally by a superficial coating of volcanic ashes as by any 
vast cavity, did sucli indeetl exist, underneath. 

2. The frequent formation of cracks and fissures across the 
plain, far from proving the existence of such a subterranean 
gulf, is a circumstance which accompanies the cooling and 
Consolidation of every bed of lava ; and as these crevices are 
formed only in the lava (contracting as it congeals) it is to 
be expected that local subsidences must often take place id 
the coating of volcanic ashes or black clay, immediately above 
the clefts. The washing of this clay by rains into the £&• 
Bures of the lava bed beneath, is another probable cause of 
such subsidences ; much more probable, I should conceive, than 
the supposition of a natural arched cavity or bubble, four 
square miles in extent. 

8. A further confirmation of the existence of a bed of lava, 
beneath the plain of Malpais, is obtained from the disappear- 
ance of two rivers beneath its surface ; for this accident ne- 
cessarily results in the in.stancc of all lava currents which 
have occupied the bed of a river; in consequence of the 
numerous fissures with which they are penetrated, but par- 
ticularly of the bed of loose and cellular scoria on which they 
invariably nest. This phenomenon occurs in repeated in- 
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stances in Anvergoe. Wherever a bed of lava fills the bottom 
of a valley, the river or torrent which drains the valley, difi- 
appears below the upper extremity of the lava bed, and filter- 
ing through the interstices of the scoriae which universally 
form its substratum, reappears in copious springs at the lower 
extremity or termination of the iava current. So long as the 
lava retains a very exalted temperature in its interior, tlie wa- 
ter percolating beneath it must be proportionately healed ; 
and that this was the case with regard to the lava bed of Mal- 
pais, at the time of M. de Humboldt's visit, was proved by the 
numerous fumarole on its surface. Hence it was to be ex- 
pected that tlie rivers Cuitimba and San Pedro, which find 
their way beneath it, should have had their temperature 
raised before they issued again into the mr at the opposite ex- 
tremity of the superinduced lava bed. 

The noice heard on approaching the ear to any of the hil- 
locks (horniCos) resembling that of a cascade, and which is, by 
M. de Humboldt, attributed to the rivers flowing through the 
hollow gulf below, is far more probably owing to the currents 
of elastic vapour rushing through the fissures by which they 
find a vent A similar sound is produced by the rise of car- 
bonic acid through the little cones of the mud volcanoes of 
Maccaluba in Sicily ; and I have also observed a rushing 
sound of the same nature to be produced by every powerful 
J\ana.r(ia of the lava currents of Vesuvius. 

M. de Humboldt mentions himself, that the heat of the 
Hornkos decreases every year ; and I have the authority of 
Mr. Bullock junior,' who visited the spot a short time back, 
for the fact, that they have now ceased almost entirely to emit 
vapour, and that the hot springs are reduced to a very low 
temperature, evidently from the congelation of the subjacent 
bed of lava. This evidence is absolutely conclusive as to the 
correctness of the opinions advocated here on the nature of 
the plain of Malpais. 

I have given thus much space to the endeavour to reconcile 
the phenomena presented by this plain to the ordinary and 
well known modes of volcanic agency, because the opinion 
expressed by M. de Humboldt of its surface having been 
r^sed by intumescence in the manner of an enormous bladder 
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or bubbtt, (of four aqimre miles in eafait I) sod covered I 
effort of the same Kttraordinary and incomprehengible nature 
with thousand of small basaltic cones, each owing to a amilar 
process, has been generally received by gW)logisls as an as- 
certiuned fact, and made the baua of further and still more 
Etrange hypotheses for the purpose of explaining tht origin of 
the dome-shaped mountains of frequent occurrence in Tra- 
chytic countries, and the still more common conical peaks of 
ba^t. 

If, from the reasons adduced above, it appears most proba- 
ble that the convexity of the plain of Malpais is simply owing 
to its forming the surface of a massive subjacent bed of lava, 
emitted contemporaneously by the ax volcanic conea whtcb 
rise from its surface, it will be obviously impossible to draw 
any argument from the formation of the HornUos, none of 
which exceed nine feet in height, as to thai of mountains like 
the Puy de Dome, Chimboraco or Pichinca, the two latter (rf 
which are from 15 to 18,000 feet in height. The theoiy, 
therefore, built on the supposed example of Jorullo, must fkU 
to the ground. • 

It baa been seen, in another part of this Essay, tJiat the pe. 
culiarity of figure, assumed occasionally by masses of trachyte 
and basalt, is easily to be accounted for without having re- 
course to the agency of unknown and imaginary forces, or, 
indeed, any other than those with the operation of which we 
are thoroughly conversant, and which are fully equal to the 
purpose. 

I trust to be forgiven the apparent presumption of thus 
call'mg in question opinions formed by an obsenfcr of such 
acknowledged sagacity and experience as M. de Himiboldt, 
upon facts to which, except through his acrounts, I am neccs- 

* The otbet example addaeed by Humbolcic far the xiine pnrpOGe, vii 

the supposed intamescencL- of the pljins that fona Uieinsdvei on the fiam- 
mit of volcanic cones in pkce uf their cralcTG, a equally iiuidniistible. It 
bu boen already ahowii, in the body of iliis work, that tile ctalers are 
filled by a general law, tVnm the accumulation of (yagmentury ejectionB, 
andof Uva tnellinf'up from below. This will necesBsrily WnA toproduee 
a tioal convexity of iitrtace ; but it «fould be muiiteslly abturd to argue, 
from this form, the existence of u vaulwd cavity below. 
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sarily a etranger ; no otlier description of tlie volcanoes 
Mexico having, I believe, been made public. I think, how- 
ever, it must be allowed that the facts, of which we have the 
Tclation from M. de Humboldt himself, by no means bear out 
the theory he has proposed to account for them, but tend, on 
the contrary, one and all, to refer the volcanic eruptions of 
Jorullo and its vicinity to the same class of phenomena which 
have been uniformly observed in other localiticE. 

In fact, in the process of argument from effects up to causes, 
DO chain of reasoning can he stronger, no conclusion can be 
more imperative, than when, as in this instance, vie. are pos- 
sessed of a considerable number of facts, all, without one ex- 
ception, going to support a certain origin, and t/uit not an 
imaginary species of phenomenon invented for the occasion, 
but the same which is observed in its continual operation on 
other spots to produce the same results, and the only one 
amongst all known natural processes that is capable of pro- 
ducing them. 

I conceive, indeed, that no more eiFectual service can be 
rendered to science than the destruction of any one of those 
gl&ring theories, which, apparently based upon a few specious 
facts, and backed by the authority of some great name, arc 
received by the world in general without examination, not- 
withstanding that they contradict the ordinary march of na- 
ture, and consequently throw the cxtremest perplexity into 
that of science. 

The brilliant theory of the precipitation from one aqueous 
menstruum of all the crystalline rocks, now be^nning to be 
reduced to its true value, is a striking example of the facility 
with which the most baseless hypothesis may be imposed on 
the scientific world as articles of faith, never to be called in 
question even in thought. Let us trust it will act as a warn- 
ing for the future. 
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forms on exception to this uniform choract^-, and betioe, lir 
Scrape was led to examine ihem with care, with the view of 
referring them to the ordinary principles of volcanic action. 

In this examination, Mr Scrope has analyzed the opinions 
of M. de Humboldt with tliat reepect and courtesy which are 
due to his distinguished talents, and he has never permitted 
the Bpirit of controversy to disturb the serenity of phila- 
sophical discussion. We should have wondered, indeed, how 
any mati could have approached even to the errors of that 
great traveller with any other feelings but those of affec- 
Uon and respect, had we not perused a recent attempt 
to blacken and ineuit his high reputation. Every philoso- 
pher and naturaiist in Europe view with indignation this 
warfare against a man who has contributed so much to the 
eciences which they cuhivate; and every Englishman must 
feel that the character of our literature has been compromised 
by such unmeasured abuse and depreciation of foreign 
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" Previous to 1759," saya Mr Scrope, *' it appeal 
the plain, from which JoruUo now rises, presented 
former volcanizalion ; its soil being eompoBed of tufa; and 
the n^ghbouring mountains consisting of trachyte and basalt. 
In September of that year, a violent series of eruptions took 
place, of which M, de Humboldt distinguishes the results in 
the following order. 

1st, The production of six volcanic cones, composed of 
scoria and fragmentary lava. 

2(%, That of a promontory of basaltic lava proceeding 
from the summit of the largest of these cones (JorulloJ which 
still emils wreaths of vapour from the interior of its crater. 

3dl^, The elevation in a convex form of the plain, (four 
square miles in superficial extent) upon which the cones were 
thrown up, and the centre of which is occupied by the largest 
(JoruUo,) at whose base the plain is higher by 550 feet than 
without the limits of this space. The plain, which ^f. de 
Humboldt calls " un en-ain bomb^ en forme de vessie," and 
the oMivexity of which he attributes to infiation from Mate, 
is represented as closely sprinkled with thousands of flattiah 
conical hillocks, from six to nine fmt high, formed of basaltie 
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bal^ eeparating into concentric leaves, imbedded in a black 
tiay- These hilloclvB, as well as some large fissures which 
traverse the intermediate plain, act as so many _/ufruir»^, givr 
ing out thick cloude of aqueous vapour combined with sulphu- 
ric acid, and at a very high temperature. 

The two first mentioned products of this eruption are of 
ordinary occurrence, and testify that, at least for the greater 
part, the volcanic action took effect here in the usual mode. 

The phenomena of the third class are remarkable, aud de- 
serving of the greatest consideration, as appearing at first 
si^t to differ materially from any hitherto observed, aud as 
refwred for this reason by M. de Humboldt to a mode of vol- 
canic action invented by him fur the occasion, and of which 
no other recorded eruption has ever afibrdcd a parallel. 

And here, with the utmost respect for the great t&lents of 
this first of scientific travellers, and giving all due weight to 
the impression wliicli appears to have been made upon him on 
the spot, I own myself still unable to coincide in his opinion 
as to the mode of formation of this remarkable plain. And 
this for the two following reasons : 

1*(. In the first place, the appearances presented can be 
without the least difficulty explained by the ordinary mode of 
c^>eration of volcanoes. In which ca^e we are bound to dis- 
miss one so extraordinary and unparalleled as that brought 
forward for the purpose by M. de Humboldt, and which, 
however brilhant or seducing to the imagination, it would be 
unwarrantable to persevere in. 

S(%. All the supplementary arguments which M, de H. 
adduces, are completely invalid, aud, instead of supporting his 
theory rather tell against it, as will be proved directly. 

1. What are the positive facts with which we are acquainted 
relative to this eruption, divested of all theoretical assumptionsP 

In the month of September 1759, prodigious volcanic erup- 
tions took place from six different openings, arranged on a 
fongle hne of very little extei't, upon the Mesican plateau. 
Their fragmentary projections produced six large volcanic 
cones; the central one being 1700 feet in height. A maBeiTe 
current of lava projects from the side of this last hill, having 
evidently flowed out of tlie crater at its summit. If any lava 
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Art. XI. — NUice of an Earfhtjtiakcfelt at Sea, hi Fehntary 
1835. Communicated by a Correspondent. 

Thebe are few obscrvatioTis of gi-caler importance, in refer- 
ence to the theory of earthquakes, than the determination of 
the exact time when they arc felt at sea. The place where 
they have their origin, — the velocity with which they are pro- 
pagated, — and their probable depth beneath the surface, ia*y 
U -X , ; 
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be inferred from a series of accurate observatioa on the effects 
which they produce, and the time when they are felt at differ- - 
ent points on the earth's surface. 

The earthquake which was experienced at Lisbon, on the 
2d February 1816, at five minutes past midnight, was felt at 
sea by the Portuguese vessel, the Marquis de Angeja, bound 
from Bengal to Lisbon, at the distance of 270 leagues from 
that city ; and it was also experienced by another vessel, bound 
from Erazil to Portugal, at the distance of 120 leagues. 

On the 4th of April 1812, the vessels on the coast of the 
Caraccaa trembled, during the heavy shock of an earthquake, 
as if they had been on a reef of rocks. 

In the earthquake which took place at Chili, on the 19th 
November 1822, the effect on the ships in the bay was such, 
as if the chain-cable had run out in an instant. 

On the 10th February 1893, the East India Company's 
ship Winchelsea, in east long. 85° 33', and north lat. 5V, 
experienced the effects of an earthquake. When the vessel 
was some hundred miles from land, and out of soundings, a 
tremulous motion was felt, as if it were passing over a coral 
rock, and this was accompanied with a loud rumbling noise, 
both of which continued for two or three minutes. 

This effect bears a close resemblance to that whicli is de- 
scribed in the following extract of a letter from on board the 

Recovery of in a voyage from Madeira to Honduras, 

in February 1825. 

" In running through among the islands, we were in dread 
of every schooner-rigged vessel we saw, as these seas swarm 
with pirates. However, nothing worthy of note occurred till 
off the island of Ruatan. Between seven and eight o'clock at 
night, being quite dark, we were all alarmed by a rumbling 
noise, as if the vessel had been running over a reef of rocks- 
Every one rushed upon deck, and all cast a wishful look over 
the side of the vessel, expecting every moment to see her go 
down. The pumps were sounded, but no water was in the 
well. It was then concluded, that it must have been a large 
log of timber which the vessel had come in contact with % but, 
on arriving in Belize, we ascertained that it was the effect of 
a smart shock of an earthquake, which had been experienced 
there at the very time we felt the 
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Art. XII. — Remarks on tfie Defoliation ofTTces. • By the 
Rev. John Fleming, D. D. F. R. S. E., &c. CommunicaU 
ed by tlie Author. 

■I HE arrangements which prevail in the vegetable kingdom 
regarding the " Diibation of Leaves'" do not appear to 
have been studied with so much care as many other subjects 
connected with the economy of plants. Aristotle knew Uiat 
some leaves were deciduous, otliers not. Ctesalpinus states, 
that many trees lose their leaves in autumn when their fruits 
are perfected, and their buds liardened, while such as retain 
the fruit long, keep also their leaves, even till a new crop is 
produced, and longer, as in the fir, the arbutus, and the bay. 
Linnfeus distributes leaves, in reference to their duration, into 
decidua, cadiica, persistentUt, perennia, sempervirentia. Sir 
James Edward Smith simplifies this arrangement of Linnasus, 
and considers leaves as to their age as of two kinds. Sempcr- 
virens, evergreen, permanent tlirough one, two, or more win- 
ters, so tliat the branches are never stripped, as the ivy, the 
fir, the cherry laurel, and the bay. Deciduum, deciduous, 
falLng ofi' at the approach of wiater, as in most European 
trees and shrubs. 

It is much to be regretted that the learned botanist last 
mentioned should iiavc passed over this division of the cha- 
racter of plants without improving the classification of his 
master, or expressing himself more consistently with the phe- 
nomena of nature, A little attention to the subject will con- 
vince us, that wiiiier is not the proximate cause of the falling 
of the leaf in many trees ; that many leaves fall oft' long be- 
fore the approach of winter, and that others, which have with- 
stood its attacks, perish with the warmth of spring. The 
want of attention to these circumstances, so conspicuous 
among our systematical writers, and which I have witnessed 
among well informed practical botanists, may serve as an apo- 
logy for the following remarks. Perhaps they possess no no- 
velty to those who are acqumnted with the labours of the 
more^ecent physiologists. To others, however, they may agr,^ 
pear to have a little interest. 

' Bead before the Kaytl Society of Edinburgh, December 5th ISSS. 
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Trees, in reference to the duration of their leaves, appear 
capable of division into three classes. In the first class may 
be included those in which the leaves cease to exercise their 
functions whenever the bud has been perfected. In the se- 
cond, the leaves continue to cscrcise their functions until new 
ones are produced in the following season. In the third class, 
the leaves continue to exercise then- functions for several 
years. 

In trees of the first class the leaf may, with propriety, be 
termed " Folium (kciduum.'" Its principal function appears 
to be connected with the ripening of the hud, and, when this 
objed: is accomplished, the leaf changes colour and (lies. I'he 
falling of such leaves takes place, as, indeed, in all other 
eases, in the order in which they were evolved. Hence by 
midsummci- we witness, in willows, for example, a considerable 
portion of the lower port of the ihoot naked, its leaves having 
fallen, while towards the extremity its foliage is fresh and in- 
creasing in quantity. 

In ihoee trees in which two evolutions of buds take place 
in the course of the season, as in the beech, the leaves formed 
on the apnng shoot cliange tlieir colour and die sooner than 
those evolved at a later period on the summer shoot. 

In those trees which seem to lose all their leaves suddenly, 
as the ash, the same order of defoliation actually prevails. 
The first evolved leaves of spring have perished, by degrees, 
in the course of the summer. Those with which the tree is 
clothed at the end of the season, are connected with the termi- 
nal buds, which, by becoming perfect about the same time, 
permit the leaves connected with them to fall off in rapid suc- 
cession. 

The leaves, in some cases, after they have ceuscd to exer- 
cise their functions, continue attached until the following 
spring, as the beech in hedges. When this plant, however, 
is not under the influence of the shears, the leaves fail off in 
the usual manner. The cause of this want of resemblance be- 
tween individuals of the same species, may be found in au ex- 
amination of the different circumbtances in which they are 
placed. When the beech grows exposed to free air and 
sunshine, the buds attain their true size, the leaves execute 
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regularly all their functions, aod drop off when ibey cease lo 
act their part in the economy of the plant. But when the 
beech is trained in a hedge, it ii too much shaded, the buda 
seldom attain their true size, and the leaf isfretjnently deBlroj- 
ed by cold, previous to the end which it is destined to eerre 
having been accomplished. 

In some cases, lcave«, which naturally would fall ofi* m 
autumn, continue, when tlie plant is subjected to the shears, to 
outlive the winter,— «a the privet. The leaves, under such 
drcumslances, may be said, in the language of farmers, to be 
" kept back," and to be capable of resisting the cold, while use- 
ful to the economy of the plant- Many analogous examjdes 
occur among herbaceous plants. 

In the trees with deciduous leaves, it is probable, that, dur- 
ing the period of their nakedness, the bark may be viewed as 
the aerating organ, destined to effect the escape of the super- 
fluous carbon from the system. During this period, th«y may 
be viewed as resembling " pXantue apkylla^ The bark, in- 
deed, of the young shoots of several trees and shrubs, as the 
common broom, is so very like, in colour and texture, to the 
leaves, as to render it, in all probability, fit to supply thar 
place for a time. 

In trees of the second class, the leaf may be termed *'JUi- 
utH annman." It exercises its functions until a new set of 
leaves be produced, and is then cast off in the ordinary order 
of seniority. Jfany of our most ornamental evergreens are of 
this description, as the bay, laurel, ivy and holly. These are 
termed evergreens, because the plant is never left naked, and 
the leaves of this year exercise their functions, and preserve 
their colour, until the shoots of the following season have ac- 
quired their clothing. The leaves nf the plants of this cla.ss, 
appear, therefore, lo exercise a greater influence, in the eco- 
nomy of vegetation, than in those connected with the first. 
Here the plant requires the aid of leaves at all times, no other 
organs, in ordinary cases, appearing to be capable of eKerci»> 
ing their functions, or acting as n substitute, Do these annual 
leaves exercise a greater variety of functions than the decidu- 
ous leaves f Or does the bark nf a tree, with annual kaves, 
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exereise fewer ftinctioiw, than the sanio organ in trees with de- 
ciduous leaves? 

When growing too much in the shade, or when subject to 
the influence of the shears, annual leaves may have the period 
of their life prolonged, so as to exercise their functions after 
the new slioots have evolved iheir leaves. 

In trees of the third class, the leaf may be termed "Jbtium 
pereime." Its duration is not influenced, directly, by the per- 
fection of the bud, nor the new supply of leaves during the 
following seoKon. The leaves pf two or more seoeone, exer- 
cise, in trees of this class, their functions at the same time, aud 
appear to be requisite for the prosperity of the stem. Our 
ordinary evergreen lira furnish very obvious examples of this 
persistent leaflng. In trees of this description, the leaves seem 
to exercise functions even of a higher order, and continue to 
exercise these longer than in those of the two preceding groups. 
The tree here requires the leaves, not for a few months, or 
until new leaves be produced, but leaves of different ages,— 
two, three, or more years old. 

In the trees of this class there is less regularity in the fall- 
ing of the leaf, as to season, than in the two preceding ones. 
Few of the old leaves drop off, when the tree produces the 
shoots, and new leaves in spring. A greater number seem to 
perish about midsummer, and again on the approach of win- 
ter, 

The succession in the fall of the leaves is, as in the other 
classes, in the order of their seniority on the same stem and 
branch. But sometimes only a portion fthe first formed ones) 
t»f the leaves of one season drop off, the remaining portion 
continuing to exercise their functions during a longer period. 
On the same tree may even be observed leaves of three, four, 
five, six, or even seven years of age ; and while a part of those 
three years old may be changing colour and dropping off, 
those seven years old may remain green and fresh. Those 
leaves which are placed in the shade live longest ; yet even in 
this respect I have witnessed many anomalies. 

These remarks apply to the duration of the leaves of t!ic 
trees of this country. The influence of climate on the dura- 
tion of leaves has often been staled as considerable, and 
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cuiable fA converting deciduous leaved trees into e 
or the reverse. In cold climates, vegetation is interrupted l^ 
winter. In warm climates, plants experience not such in- 
terruptions. It may therefore be asked, Wijl a varm climate 
alter the character of the leaves of certain trees, so far as to 
change a deciduous into an annual or perennial leaf f Oris 
there a source of deception arising from the continued vegito- 



tion exhibiting trees 
be deciduous ? An afRi 
will probably be found 
Manse of Fltgk, 
ith November 1825. 



though in fact their leaves 
to the latter questuHi, 
expression of the truth. ,^ 
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Art. XIII. — On t-hc Habits and Food of the Stickleback. 
From a Correspondent. 

In Volume III. of the Journal of Sciencs, p. 74, Mr Ra. 
mage of Aberdeen has given an account of a stickleback, 
which was taken alive with a leech " fully as large as the 
stickleback itselP' in its intestines. The leech, " in a few 
minutes,'" was protruded by the anal opening, and crawled on 
Mr Ramage''s hand ; but, " the stickleback died almost imme- 
diately after giving birth to this strange offspring, and the 
leech survived it only about twelve hours."" The appearance 
and motion of the leech, it is added, '* corresponded, in every 
respect, with those of the common leech, excepting that the 
colour was entirely while." The theory offered to account 
for this fact is, " that the leech was lodged in the small gut, and 
most probably liad been swallowed by the scickleback for food 
when of a small size, and had grown to its present dimensions 
in the stickleback's belly, after having been swallowed." The 
leech and the stickleback were transmitted to the museum of 
the Boyal Society of Edinburgh, 

Upon this detail, it may be remarked, that the circum- 
stance of a stickleback swallowing a leech is no uncommon 
one, for young leeches seem to be the favourite food of the 
three-epined stickleback, Gaaterosteus aadcatus, Lin. My 
boys had several sticklebacks alive for some months during 
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the last summer, and fed them at first with earth-worms, 
maggots, and occasiooally the small house-fly, which, htnr- 
ever, did not seem to be relished. Afterwards, at my sug- 
gestion, young leeches were brought from the ditch in which 
the sticklebacks were caught, as being more likely, with the 
larvK of aquatic insects, to form part of their natural supply, 
than the food which was submitted to their choice. These 
were found to be preferred to all other aliment, and for a 
mouth at least ihey had scarcely any other food. The spe- 
cies of leeches procured were the Hlmdo sa/n^uisii^'a, the H. 
vulgaris, and the H. complanata. To ascertain what size of 
leech would bo swallowed, a male stickleback, of about an 
inch and three quarters in length was selected and put in a 
large tumbler on a mantel-piece, where its mode of attacking 
and devouring its prey formed a source of amusement to the 
children for weeks. 

On putting the leeches into the water, the stickleback dart- 
ed round the tumbler with lively motions, till it found a leech 
detached, and in a proper situation for being seized. When 
the leech was very small, say about half an inch in length, it 
was often swallowed at once, before it reached tho bottom of 
the vessel ; but when a larger one, about an inch or an inch 
and a-half in length in its expanded state, was put in, and 
had fastened itself by its mouth to the glass, the efforts of 
the stickleback to seize and tear it from its hold were inces- 
sant, and never failed to succeed. It darted at the loose ex- 
tremity, or, when both ends were fastened, at the curve in its 
middle, seized it In its mouth, rose to near the surface, and 
after a. hearty shake (such as a dog would give a rat) let it 
drop. Tlie leech, who evidently wished to avoid its enemy, 
upon its release again attached itself by its mouth to the 
glass ; hut again and again the attack was repeated, till the 
poor leech became exhausted, and ceased to attempt holding 
itself by its disc. The stickleback then seized it by the 
head in a proper position for swallowing, and after a few 
gulps the leech disappeared. The H. complunala, being of 
an ovate form, and having a hard skin, was not attacked, 
unless when very young, and scarcely two or three lines in 
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length ;* aod leeches of the other specivs, when pretty « 
grown, or longer than liiinself when expanded, were killed 
in the manner above inentioned, but not swallowed. 

In one of his attempts to seiee a leech, the stickleback, 
hKvtng got it by the tail, the animal curled back, and fixed 
its ditc upon his snout. The eHbrts of the etickloback Ut 
rid himself of this incumbrance were amusing. He let { 
bis hold of the leech, which then hung over his mouth, and 
darting lo tiie bottom and sides of the gloiis with all his 
strength, endeavoured to rub oif this tantalising morsel- This 
lasted for nearly a minute, when at last he got rid of the leecli 
by rubbing hia back upon the ixittom of the vessel. The leech, 
perfectly aware of the company he was in, no sooner loosed 
his hold, than he attempted to wriggle away from his dcvour- 
er ; but before he had reached midway up the tLimbler, the 
stickleback had turned, and finished the contest by swallow- 
ing him up. 

This voracious little fish not only preys upon the young of 
the leech, but aometimes devours the fry of its own species- 
In two or three instances, when leeches had not been procured) 
a young slicklebiick, abmit half an ioch long, was dropped in- 
to the glass, and instantly swallowed. On other occatioas, 
when some of a larger size were put in along with bim,~1ie 
contented himself with killing them. Perhaps the spines of 
these larger fish, which arc erected when in danger, and upon 

* It iDBy be niencioneil, as a curioua iuslance of the wonderful arrange- 
mentB of Nature in securing the continuance of species, tliat the young of 
the H. coinplanata, wliich 1 hare generall)' found attached Co aqtutU 
plmtB, were, in one instance wliicli fell under my notice, affixeil to the un- 
der aurftoe of the parent leech, Tliis animal which, unlike roost of its 
congeners, never swims, had fastened itself to the side of the glass, and 
three yomig ones, about a line in diameter, were thus exhibited to view 
in a most iuleresting light for an animal so low in die scale of existence. 
Thus protected, there was nothing to frar from the attacks of the BtIeUe> 
bock or other enemies. They moved occasionally on the disc of the sw 
tbcr, and, it is coi^ecturetl, might remain in that situation, until they had 
Htlained such a sixe as to render furiher core on the part of the parent 
unnecceeary. To conrince myself that this protection was requisite, I de- 
tached one with the point of a knife, which was instantly devoured by the 
silBkleback. The yonng H. eomplanata, from iis trans[iarency, ftnina a 
bcautifVil object for (be microscope. 
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the death of the animal, were tuo strong for the tuxture of his 
throat. In the ponds and ditches where sticklebacks occur, the 
young fry will always be found to neck protection in the sliallow- 
est parts of the water from the attacks of their full^rowti ene- 
mies. Our BtickJehack, at another time, when two minnows, 
much larger than himaelf, had been put in to keep him com- 
pany, attacked them with fury. 1 hey fled from his bite in 
evident dismay ; and one of them, finding no other menim of 
escape, fairly leaped out of the veBsel, Even a female of his 
own species was not better treated by this ungallant tyrant, 
who allowed no stranger to enter his domain with impu- 
oity. 

The young of the leech being thus, it is conceived, a fre- 
quent food of the stickleback, it is not marvellous that such a 
little derourer should occasionally gorge himself by swallowiDg 
a leech of large dimensions Jbr the capacity of his stomach. 
That this was the case of Mr Ramage's stickleback, BecfUB 
evident from the situation in which it was found, near the sur- 
face of the water, and the facility with which it was caught. 
Leeches possess the power of contracting and expanding them- 
selves to a great degree ; and it is not in the least surpriang, 
that, when relased from pressure by the death of the stickle- 
back, and swelled by liquid, Mr Ramage's leech should ap- 
pear to be larger than the animal that had swallowed it. That 
it could have lived in the stomach of the stickleback from the 
period when it was very young till it attained the size men- 
tioned by Mr Ramage, is very improbable. From the cir- 
cumstance of sticklebacks feeding on leeches with avidity, it 
may be inferred, that nature has provided them with the 
means of digesting this species of aliment ; and the fact of 
their being fed for weeks on leeches alone, and the usual pro- 
cesses of digestion and excretion going on, raises this inference 
to absolute certainty. That an animal so tenacious of life as 
the leech, should, shortly after being swallowed, be found 
alive in the intestines of the stickleback; does not, thcrefca*, 
appear wonderful ; and that the stickleback should have died 
when " a few minutes" out of the water, and in the hands of 
a child, IB still less bo. The wonder would have been, had it 
continued to exist in an clement so foreign to its nature, m- 
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dependent altogether of the danger of Icech-btrth in the handi 
of Euch as^ slants. 



Art. XIV.— On (Ae Impraoement of the Pipes of Organs* 
By M. F2I.IS Savakt. 

As the construction of organs has been hitherto abandoned 
to a blind routine, I cannot conctude these researches better 
than by pointing out some of tlieir applications to the impniTft- 
meut of organ pipes, whetlier they are open at both ends, or 
open at one end and shut at the other. 

It cannot be doubted, that much advantage is derived from 
eniployiug only pipes of similar forms ; for when we have once 
determined the proper dimensions of a tube for producing the 
best possible sound, it will be sufficient to construct the rest 
according to the law, that the number of vibrations in a co- 
lumn of air are reciprocally proportional to their linear dimen- 
uoos, provided that every thing being proportional in these 
pipes, the intensity of the sound and the other qualities, 
such as llie louduess, the clearness, and the timbre, are tn the 
most suitable proportions. It is well known that ordinary or- 
gans are far from presenting this result, and that the grave 
sounds in them are too weak in relation to the sharp ones. In 
addition to this, the common pipes get out of tune with the 
greatest facility, &om variations of temperature, and particu- 
larly from the derangement of the bottom, which is a moveable 
piston. Pipes of a similar form are free from this inconve- 
nience ; both because their dimen^ons may be determined with 
the greatest precision, and because the ratios between the num- 
bers of vibrations which they produce cannot be influenced by 
▼armtions of temperature, every thing going on, in each of 
tliem, in an analagous and proportional manner. 

Since the direction of tlie port-vent and of the bevel have 
an effect on the sound vielded by a pipe, the true length of a 
column of air in vibration is not always the same as that of the 

* This paper is a translation and abstract of the praclical jiarl of M. Sn- 
isa-it Nouvelies Recherches sur le.i Vibrafiont de I' Air, in the Ann. de Cktm- 
AoM 18S5, Tom. xxix. p. 419. 
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e which carries the bevel. Nay, it may 



diffei 



very 



much 



ftam this. If, for example, we take a prismatic square tube 
in which a piston moves, the length of the column will be the 
dista&ce of the piston from the base of the tube, provided this 
distance is greater than the side of the base of the prism of air ; 
but if it becomes less, the true length of the column of aif is 
the small ade of the base of tlie prism. 

In general, when we cause lur to soimd in any vessel, the 
depth of the vessel ought to be taken as the length of the co- 
lumn of air, when its diameter is smaller than its depth, but 
when this diameter is greater than its own length, it becomes 
that of the column of air. If, for example, wo place a small thin 
plate of wood or white-iron, or even the blade of a knife, on 
the orifice of a vessel with a narrow neck like a bottle, or a 
caxsSe, and if we blow tiie air against the edge of the plate, 
either with a small port-vent, or with the mouth itself, we 
shall hear a sound which is in general very grave ; but we 
must not suppose that the diameter of these vessels should be 
taken for the length of the column of air, this length bemg 
equal to the height of the vessel. With respect to the grave- 
ness of the sound, it depends on the length of the column of 
air, on its diameter, and on the small extent of the embouchure. 
Cubical pipes emit sounds extremely pure, and of a particu- 
lar timbre : They speak with a facility and a promptitude quite 
astonishing, and may be employed in the constructicm of or- 
gans. They will also have the advantage of occupying 
lilde room, at least for the highest octaves. The sound K 
is given by a cube oneof whose sides is from 53 to 54 lines, 
whilst die bourdon, which gives the same sound, is commonly 
from 10 to 1 1 inches long, and having one of its sides from 
9 to SJ inches. Hence it may be sgen, that the sound of u 
cube of air, mode to vibrate by one of its edges, is mucli more 
grave than if it were made to vibrate throughout the whole 
extent of one of its taces ; for a column of mr Hi lines long, 
shut up at ouc end, and made to vibrate ivitli a full orifice, 
.will give the sound_/a, which is an octave and a ([uarter more 
acute than the sound ttt, which is yielded by a cube of 54 
lines made to vibrate [lartially. Whence it is easy to con- 
clude, that we may pass from the sound of a aube of air to tliat 
VOL. III. NO. 1. JAM. 1836. r 
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of a very small pip of ihe same length as the side of the cube, 
by a series of sounds graduated as we desire, and which will 
be given by pipes of the same length, but whose magnitude 
gradually decreases. I have verified this result with ten pris- 
matic square pipes, three inches long, whose sizes were such 
that they described diatonically an octave and a half, com- 
mencing with the cube which gave the sound sol. |, and terminat- 
ing with the sound si j , which was emitted by the smallest pipe. 

We may also save room in organs by taking advantage of 
the fact, that prismatic square tubes may be indefinitely di- 
minished in thickness, by the approximation of their sides. 
It does not appear to me that the sound undergoes any sensi- 
ble alteration by diminishing their thickness one-half, and even 
two-tbirds. 

There is some reason for thinking that we do not obtain 
the best possible result by placing the embouchure at one of 
the extremioes of the pipe, as is usually done. Nay, there 
might even be some advantage in placing it in the middle of ' 
its length. I have constructed several pipes in this way, and 
they yielded a sound of a very fine quality, whether they 
were open or shut at both ends. I have observed also, that 
in placing the opening on the side, and at one end, as in 
flutes, the sound has a very agreeable timbre, which organ 
pipes seldom possess. 

We may likewise construct flat pipes (made to vibrate by 
their tranche) of an infinity of powers, cylindrical, triangular, 
and elliptical ; and I am convinced, by experiment, that we 
can obtain from them very fine sounds. The simple law of 
the number of vibrations for pipes of a similar form, allows 
us to determine, with facility, the dimensions which each pipe 
requires to give out any sound of the gamut. 

Very short pipes, in which all the plates of air perpen- 
dicular to the embouchure are not actuated by the same 
kind of motion, do not appear to be susceptible of yielding 
agreeable sounds. Spheres of air, for example, yield sounds 
very dull, and approaching to a noise, without respect to the 
impression which they make upon the ear. The same thing 
takes place with cubes, having ihelr embouchure in the mid- 
dle of one of their faces. This quality of sound m^d©; 
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pond upon this, that the number of harmonics co-existing 
with the principal sound are very inconsiderable. It is al- 
most impossible, indeed, to obtain any of them in cubes. In 
splieres, I have found that, the first sound being called ut^, the 
second was ut^, the third sd^ and the fourth ut^ ; but, 
from this great interval between the first and the second har- 
monic, it is to be presumed, that I have -not employed the 
proper means for obtaining all the series. I may besides re- 
mark, that the pipes which I employed had their embouchure 
only a small number of degrees of the circumference of one 
of their great circles, because I had it in view only to determine 
the law of the numbers of vibrations in spherical masses of 
air. It might have happened that the series of harmonics 
would have been different, and more easily obtMUcd, had the 
embouchure been more extended; and perhaps, also, the 
sounds would have been stronger and more agreeable. The 
sound ul, is given by a sphere of ^r about 4 J mches in diameter. 

In the case of curved tubes, it is important to remark, that 
the material of' which the sides are formed has a notable in- 
fluence on the qualities of the souud, and on the number of 
vibrations. The same is true of the thickness of the sides, 
and, consequently, we muit pay attention to this circum- 
stance ; and in organ pipes of similar form, we must make the 
thickness proportional to tlie linear dimensions of the masses 
of air. 

The laws of tlie number of vibrations for pipes of ^milat 
form, and for plates of air, conjointly with the law of Ber- 
nouilli • for pipes made to vibrate with a full orifice, a law which 
is sufficiently exact for columns of air of a small diameter, em- 
brace very nearly all the cases which can occur in the con- 
struction of organ pipes, whether closed or open. Notwith 
standing this, I shall point out a very simple method for de- 
termining immediately the dimensions of all pipes of similar 
form, which are susceptible of giving the same sound, and of 
which there are an infinity. 

• Namely, that the numbcra of oscjUatioDs of lolunins of airj which 
aound io pipes open at both ends, or shut nl one end atiJ open »t the 
other, aie redpnwally proportional to the lengths of ihose columnB, pro- 
»iiled that they vibrtttc with a full orifice- 
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Suppose, for example, that we have a cerUiin number of 
closed {ivismatic square pipes which give die same Bound. 
Let us then take the ordinate length for the OY, in Plate 
I. Fig. 7, and the sides of the base for the abscissa O X, and 
refer thein to two rectangular axes. It is clear that we may, 
hj this procedure, construct a curve which will give the di- 
mensions of all the pipes intermediate to those which experi- 
ence has determined. The curve represented in the figure is 
constructed in this way. The ordinate O Y is the length of 
a pipe infinitely small, which would give the sound sd % ; and 
the abscissa O X, of tlie same length as Y, represents the 
side of a square plate of air infinitely small, made to vibrate 
in all the extent of this side, which would, consequently, give 
the same sound sn/*-. All the other parts of the curve have 
been obtained by experiment. 

It is unnecessary to remark, that this curve will be the 
same in all sounds, for which we should undertake to con- 
struct it ; and it follows from this, that the number of vibra- 
tions are reciprocally proportional to the linear dimen^ons, in 
pipes of similar form. 
. I shall now conclude these observations with a few remarks 
on the German top, an instrument which is at present unex- 
plained. This top is a hollow sphere, perforated with a 
liole, whose edges are sharp ; and, when a rapid rotatory 
motion is given it, a very pure sound is produced. The 
cause of this will be obvious, if we remark, that, in blowing 
against the sharp edge of the orifice of the sphere, either with 
a small port-vent, or with the mouth, it will yield the same 
sound as when it is in rotation. In the first case, it is the 
current of air which is driven ag^nst the edges of the orifice ; 
and, in the other case, it is the sharp edges of the orifices 
which strike the external lur, which comes to the same thing ; 
and the fluid contained in the sphere, though it be eariied by 
the motion of rotation, is not allowed to vibrate, as if this 
lion did not exist. 

We may, therefore, by means of the law of the number of 
vibrations being reciprocal to the linear dimensions for pipes 
of a similar form, determine, a priori, the sound of one of these 
instruments, in the case where its cavity is exactly spheiieal. 






InvinbiU^ of certain Colours to certain Eyea. 

Abt. XV.— contributions to popular science. 

No. V. On the Invmbiliiy ^certain Colours to certain Eyea. 

A vAKiETY of cases have been recorded, where persona with 
sound eyes, capable of performing all their ordinary functions, 
were incapable of distinguishing certain colours, and what is 
still more remarkable, this imperfection runs in particular fa^ 
milics. Mr Huddart mentions the case of one Harris, a shoe- 
maker at Maryport in Cumberland, who could only distinguish 
black and white, and he had two brothers almost equally defec- 
tiTe, one of whom always mistook orange for green. Harris 
observed this defect when he was four years old, and, chief- 
ly from his inability to distinguish cherries on a tree like hia 
companions. He had two other brothers and sisters, who, as 
well as their parents, had no such defect. Another case of a 
Mr Scott is recorded in the Pkihsophical Transactions, in 
which full reds and full greens appeared alike, while yellows 
and dark blues were very easily distinguished. Mr Scott's fa- 
ther, hia maternal uncle, one of his sisters, and her two sons, 
had all the same imperfection. Our celebrated chemist, Mr Dal- 
ton, cannot distinguish blue from pink by daylight ; and in the 
solar spectrum the red is scarcely visible, the rest of it appear- 
ing to consist of two colours, yellow and blue. Dr Butters, in 
a letter addressed to the editor of this work, has described the 
case of Mr R. Tucker, son of Dr Tucker of Ashburton, who 
mistakes orange for green, like one of the Harrises. Like Mr 
Dalton, he could not distinguish blue from pink ; but he always 
knew yellow. The colours in the spectrum he describes as 
follows : 



] . Eed mistaken for 


brown, 


2. Orange 


green. 


3. Yellow, generally know 


n, but sometimes taken for orange. 


4. Green mistaken for 


orange, 


S. Blue 


pink, 


G. Indigo 


purpJe, 


7. Violet 


purple, 
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Mr Harvey has described, in a paper read before the Roy. 
a] Society of Edinburgh, and which will soon be published, 
the case of a person now alive, and aged 60, wlio could dis- 
tinguish with ci'rtainty only while, yellow, and grey. He 
could, however, distinguish blues when they were light. Br 
Nichols has recorded a case where a person who was in the 
navy purchased a blue uniform coat and waistcoat, with red 
breeches to match the bbte, and he has mentioned one case in 
which the imperfection is derived through the father, and ano- 
ther in which it descended from the mother. 

In the case of a young man in the prime of life, with whom 
the writer ot this article is acquainted, only two colours were 
perceived in Dr Wollaslon's spectrum of five colours, viz, red, 
green, blue, and violet. The colours wliich he saw were blue 
and orange or yellow, as he did not distinguisli these two 
from one another, When all the colours of the spectrum 
were absorbed by a reddish glass, excepting red and dark 
greeii, he saw only one colour, viz. yellow or orange. When 
the middle of the red space was absorbed by a blue glass, he 
saw the black line with what he called the yeUoio on each side 
of it. We are acqu^nted with another g(;iitleman whu has a 
similar imperfection. 

In all the preceding cases there is one general fact, that 
red liffht, and colours in whieft it^fbrma an ingredient, are not 
diatinguishaile by those who possess the peculiarity in ques- 
Uon. Mr Dalton thinks it probable that the red light is, in 
these cases, absorbed by the vitreous humour, which he sup- 
poses may have a blue colour ; but as this is a mere conjec- 
ture, which is not confirmed by the must minute examination 
of the eye, we cannot hold it as an explanation of the pheno- 
mena. Dr Young thinks it much more simple to suppose the 
absence or paralysis of those fibres of the retina which are 
calculated to perceive red ; while Dr Brewster conceives that 
the eye is, in these cases, insensible to the colours at the one 
end of the spectrum, just as the ear of certain persons has 
been proved, by I>r Wollaston, to be insensible to sounds at 
one extremity of the scale of musical notes, while it is perfect- 
ly senMble to all other sounds. 

If we suppose, what we think will ultimately be demdl 
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strated, that the choroid coat is essential to vision, we may 
ascribe the loss of red light in certiun eyes to the retina itself 
having a blue lint. If this should be the case, the light 
which falls upon the choroid coat will be deprived of its red 
rays, by the absorptive power of the blue retina, and conse- 
quently the impression conveyed back to the retina, by the 
choroid coat, will not contain that of red light. 



No VI, Description, ^the Thaumatrope. 

The Thaumatrope, (or the •wonder-turner, from flaufiw a 
wonder, and Tgsffo to turn,) a very ingenious philosophical toy, 
invented, we believe, by Dr Paris, is founded on the well- 
known optical principle, that an impression upon the retina 
continues for about the eighth part of a second after the oh- 
ject which produced it is withdrawn. The luminous rings 
formed by the whirling of a burning stick in the dark are 
well known, and Homer has availed himself of the same prin- 
ciple in his description of the lengthened shadow of the flying 
jarelin. 

The Thaumatrope consists of a number of circular pieces 
of card, about two and a half inches in diameter, which may 
be twirled round with great velocity by the application of the 
fingers to pieces of silk string attached to two opposite pmnts 
of their circumference. On each side of the card is painted a 
part of a picture, so that if we could see both sides at once, 
the two parts of the picture would form a whole picture. For 
example, in Plate I. Fig. 8., we have shown two sides of a 
card, on one of which is a cage, and on ihe other a bird. If 
we now lake hold of each of the silk strings A and B, between 
the fore-finger and thumb of each hand, and put it into a 
twirling motion, the bird and the cage will api>ear to the eye 
at the same moment, in consequence of the impression of each 
continuing on the retina for a short space of time. The fol- 
lowing are some of the other devices on the cards of the thau- 
matrope : 

A rose-tree, with a garden pot on the reverse. 

A horse, with a man on the reverse. 
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A leaile^ branch, which becomes verdant on tlic twirling of 
the card. 

A female in one dress on one side, and another dress oa the 
other. 

The body of a Turk, with his head on the reverse. 

Tlie Watchman^s box on one side, and himself oa the 
other. 

Harlequin and Columbine on different sides, appear toge- 
ther by the revolution of the card. 

A comic head on one side, which, on turning round, be- 
comes invested with a wig. 

A man sleeping, and awakened by being turned round. 

The principle of tbc thaumatrope may be extended to many 
other devices. Parts of a sentence may be written on one 
side, and the rest of the sentence on the other ; and we may 
even put halves of tlie letters or words on one side, and the other 
halves mi the other side. This method of breaking down let- 
ters or words or sentences may be varied ad infinitum, and 
will furnish us with a variety of rotatory cyphers. 

Tliose who have used the thaumatrope, must have been 
dissatisfied with the general effect of the two combined [mc- 
tures. There is a hobbling motion arisuig from the imper- 
fection of the method adopted to produce the rotatory motion, 
which entirely destroys the effect; and it is manifest, that the 
rotatory motion should be produced by quite different means. 

If strings are adopted, they ought to be attached to the 
circular pieces of card, so tliat the axis of rotation should be 
in the plane of the card ; hut a solid axis of rotation is decid- 
edly preferable, and will produce much more pleasing coinbi- 
ntLlions. 

No. VII. Singular Optical lUusitm seen throng a Telescope. 

If we direct a telescope to die surface of a distant field on 
which there are no objects, such as trees, houses, &c. and if 
the field of the telescope embraces nothing but the surface of 
the field, the eye will speedily recognize that the field is hori- 
zontal or slightly inclined to the horizon, from the perspective 
of the Furrows or drills upon its surface, or even from its 
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aerial perspective, provided the difference in the disttuices of 
the nearer and the remoter end ia considerable, and tlic air- 
sufficiently hazy. 

The field, however, may he so situated, and have such an in- 
cliaatioD, that, when seen through the telescope, it appears like 
a perpendicular or vertical wall of earth. This phenomenon 
■ne have often se«i in directing a telescope to a field above 
Melrose Abhey on the northern acclivity of the north-west 
Eildon Hill. This field is capable of being ploughed in the 
direction of its greatest declivity ; but when it is viewed 
through a telescope, the slope is such that the furrows do not 
appear to converge, and the eye cannot readily perceive any 
difference between the breadth of the furrows at the remote 
end of the field, and their breadth at the near end. The ob- 
server, therefore, immediately concludes that the field must be 
nearly a vertical plain rising in front of him. This deceptiiHi 
IB a very remarkable one, and produces a singular effect on 
the mind when the field is covered with a crop, and when 
crows, &c. light upon it. I have not yet observed the effect 
produced when it is in the act of being ploughed. It is very 
probable that the impossibility of ploughing a vertical plain 
may remove the deception, upon the principles which we have 
explained in a subsequent article. 



No. VIII. Variatton rftlit Optical Deception ofLe Cat 

M. Le Cat has described in his Traite des Seng, p. 298, 
a curious optical deception, in which an erect object placed 
near a hole in a card nest the eye, will appear to be on the 
other side, and also inverted and magnified. Let CD, Plate 
I, Fig. 9 be a card perforated with a small hole, E a white 
wall or window, D the eye of the observer, and d the head of 
a pin held near the eye, and also near the hole in the card. 
Under these circumstances the pin d will be seen at F invert- 
ed and magnified. The reason of this is, as M. Le Cat has 
observed, that the eye in this case sees only the shadow of the 
pin on the retina, and ance the light which is stopped by the 
upper part of the fan or its head comes from the lower part 
of the white wall or window P, and that which « slopped by 
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ihe lower end of the pin comes from the upper part of the 
wall or window E, the shadow must necessarily appear invert- 
ed with respect to the object. 

The following variation of Le Cat's experiment has been de- 
scribed by the writer of this article. Talce a common pin and 
hold it in any position near the eye, so that the observer sees re- 
flected from its head a faint circle of light, then hold a second 
pin opposite to it exactly as in Fig. 9, and an inverted image of 
the one pin will be seen in the head of the other. If the head 
of the first pin is round and well polished, the inverted and 
magnified image of the other will be more distinct. In this 
form of the experiment a diverging pencil of light from the 
window or a candle replaces the diverging pencil in Fig. 15, 
which proceeds from the perforation in the card CB, and of 
course produces the same effect. The Httlc round knob, by 
the pressure upon which the case of a watch is often opened, 
will answer better than the finest pin head. 

No, IX. Optical lUtman in examining a Dioramic Picture. 

In examining a dioramic representation of the inside of Ro- 
chester cathedral, which produced the finest effect from the 
entire exclusion of all extraneous light, and of all objects, ex- 
cepting those on the picture itself, the writer of this article 
was struck with an appearance of distortion in the perspective, 
which he ascribed to the canvas not hanging vertically, Uptm 
mentioning this to the gentleman who exhibited the picture, be 
offered to walk in front of the picture, and strike its surface with 
the palm of his hand, to show that the canvas was freely bub^ 
pended. Upon doing this a very remarkable deception took 
place. As his hand passed along, it gradually became largw 
and larger, till it reached the middle, when it became enor- 
mously large. It then diminished till it reached the other end 
of the canvas. 

As the hand moved towards the middle of the picture, it 
touched parts of the picture more and more remote from the 
eye of the observer, and consequently the mind referred the 
hand and the object in contact with it to the same remote dis- 
tance, and Coneequcntly gave it an apparent magnitude such 
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as a body of its size would have had at the distance of the 
part of the picture which it covered. 

We have seen an analogous illusion when viewing the mo- 
saic pavement of St Paul's from the inside of the cupola. The 
lozenges had a certain apporcni magnitude wheu seen alone, 
which, of course, was small- When a person, however, pass- 
ed over the pavement, our knowledge of his size furnished us 
with a scale for measuring the real magnitude of the compart- 
ments in the pavement, and they accordingly increased in 
^ze, diminishing again when the person had passed from our 



Aet, XVI. — On tfie Quartz District in the Nei^bourliood of 
Inverness. (Concluded Jrmrt, Vol. III. page 218.) By 
Gbobgk Andekson, Esq. F. R. S. R, F.S. S. A. & Se- 
cretary to the Northern Institution for the Promotion of 
Science and Literature at Inverness. Communicated by 
the Author. 

Not to interfere with the description of the characters of the 
Quartz-Rock, which was given in the last number of this 
Journal, I have reserved for this place a sketch of its geo- 
graphical distribution, together with a few other detached no- 
tices, which may now be brought forward without injuring 
the order of the previous det^ls. 

If we were to describe on a map the space which the quartz 
rock occupies, its lines of boundary would appear to almost 
meet at a point. This is the eastern extremity of the depo- 
sit \ the quartz-rock lying between the granite and the strati- 
fied sandstone, and assuming a general form that may be just- 
ly called wedge-shaped. Towards the west and north the 
quartz rock is extended far and wide, and is variously blended 
with strata of gneiss. It cannot be said to observe the general 
bearing of our Scotch chains of mountains, and, indeed, 
its course seems to be transverse rather than parallel to the 
north-easterly direction of the great Caledonian Valley. The 
line of junction between the quartz and the granite, wh'ch is 
so precise and conspicuous in the rocks of Dun-JarJIl, is lost 
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to the eastward in the narrow space (covered mostly with pml, 
and gravel) whleh intervenes hetweea the bills of Balchamocli 
and the granite knolls of Stratherwick. This space is m 
some places diversified by a series of dark Alpine lakes, whicb 
extend close to the bounds of the stratified sandstone, and 
help to vary this otherwise bleak table-land. 

To the west of Dun-Jardil, the sanie line can be traced 
wldi more distinctness. It is chiefly to be found in a ridge 
which rises close behind the eotta<re of Boleskin, and the Inn of 
Foyers, and in a hollow or gully at the south of this ridge, 
stretching from what is called the head of the pass of Inver- 
farakaig, towards the cataract of Foyers. 

Crossing the deep and winding chasm through which this 
celebrated liver " pours down its inos.sy floods," the limits 
and junctions of the quartz rocks and granite may be observ- 
ed among a. series of nameless mountains towards Su-Cuming, 
the former keeping always the side next Loch Ness, while the 
latter stretches away over a rugged plain towards the moun- 
tains of Badenoch. 

Near Wliitbridge, the blue or grey quartz rock first comes 
to view, and, in union with gneiss, it characterizes the rest of 
the country fo Fort Augustus. Here several varieties of rock, 
occur, but proceeding still westwards, we again find the, 
quartz previuling along the banks of Loch Oich, and Loch 
I-ochy. 

On the soutli side of these lakes the quartz rock is assodat- 
ed with mica-slate, from which it seems to have acquired a 
new modification of colour, and a silvery lustre, owing to the 
increased commixture of scales of mica. 

The high-peaked mountains, however, on the north side of 
the last mentioned lake, called the mountains of Glcngary, 
are almost entirely composed of the red compact quartz i-ock, 
identical with that of Loch Ness. 

The same rock is also visible between Loch Lochy and the 
sea, and I need scarcely remark, that a variety of quartz 
rock has often been described as extending far up Loch Eil. 

To return again to Loch Ness, — its northern shores arc 
lined .vith rocks, in which the red quartz is the most preva- 
lent, but wl»ich is, in several places, especially near the en- 
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trances of the Glens Urquhart and Morison, beaiitifuily and 
curiously intermixed with strata of gneiss. Nearer the lower 
end of the lake, the quartz, as already observed, seems to pass 
mto a small-grained granite, and, along the whole line, all the 
different kiads of rock are intersected by numerous beds and 
vans of crystallized hornblende, and large-sized granite. * 

In the upper part of G!en-Morison, I have met with a yel- 
lowish porphyritic granite, containing crystals of felspar up- 
wards of half an inch square, and forming one of the most 
beautiful rocks in this country ; while, near Inverness, I have 
noticed a chain of hills falling into Loch-Beauly, at a farm 
called Phopachy, composed of a fine distinct red graphic gra- 

The quartz rock is not characterized by any suites of sim- 
ple minerals; the only included substance which I have no- 
ticed being limestone, and that chiefly in small beds, near the 
lioiiae of Foyers. 

In Glen-Urquhart limestone is rather abundant ; but it is 
there contained in gneiss, and is rendered, in a great measure, 
unserviceable for agricultural purposes, by the quantity of 
asbestus, asbestous actynolite, and tremolite, which it con- 
tains. 

Sronzite is said to occur in the same quarter, but I have 
not been so fortunate as to fall in with it. I have, however, 
noticed large detached specimens of this substance on the 
banks of Loch-Arkeg. 

In Plate I. Figs. 10 and 11, is given a sketch of the north 
qnd south sides of Lochness. 



Art. XVII. — Description of the Bitumifious Rock which oc- 
curs in Ross-sftire, arid the neighbourhood of Inverness, S[C. 
By Georcic ANnEHsoN, Esq. F. R. S. E., &;c. Communi- 
cated by the Author. 

-1h the last Number of the Edinburgh Journal of Science, I 
remarked, that the predominant varieties of the sandsfone, 

• Quartz rock occura also in many odier districls of ri-" ■"•' '^^ iidgh- 
bouring counties, bui it would be out of place w ""ee all ila boumlwies in 
the present paper. 
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into which ihc quaru rock, that formed the Eubject of my 
paper, passes, are the ctaumon old red sandslooe, atid a 
grey and very micaceous sandstone, soft and extremely fisdie. 
The simple minerals found in the sandstane are pyrites, green 
earth, or earthy chlorite, heavy spar, occai^nally arragonite, 
and foliated celestine, together with large H-ell-defiued crystals 
of prismatic calcareous spar. 

But, as I have hinted, (see page 317 of the last Nttmitr) 
the most interesting association of the sandstone is with strata 
of a bituminous rock, hitherto but little noticed by geologists 
By some it has been regarded and passed over as a subordi- 
nate variety of graywacke slate ; and it has been occa^onally 
called a transition clay-slate, or a secondary shale. 

But its analysis, I understand, has not yet been given to 
the public ; and its relations to rocks, so high in the series as the 
older sandstone, have not been thoroughly investigated. In 
the district now under consideration, the exact geological po- 
sition of this rock may be described as being immediately 
above the old red sandstone. It appears on the acclivities of 
the conglomorate range of hills, between the quartz rock and 
stratified sandstone, and hence another very important dis- 
tinction is afforded between these two rocks. 

If again we trace this bituminous rock along the course of 
the River Beauly, we shall find that it possesses similar rela- 
tions. In the valley of Slrathpeffer, in Ross-shire, it is pro- 
baUe that the mineral waters, so highly impregnated with sul- 
phuretted hydrogen in that neighbourhood, derive some of 
their properties from their passage through this interesting 
bituminous compound. I have lately also seen specimens of 
a amilar bituminous rock, which was found associated with 
the sandstone formations of Orkney. The external charac- 
ters of the rock may be now described. 

It resembles the slate-clay, or bituminous shale of seconda- 
ry districts, in the loose and thin slaty mode of its arrange- 
ment, and in its tending to decompose inio an iron-shot, or 
ochry clay. When fresh, however, it is heavier than slate- 
clojr, and the structure, which in tlie large is slaty, is in the 
cross fracture uneven and conchoidal, with a glimmering 
lustre, derived from numerous minute scales of mJca. Its 
streak is white or grey, and when smartly struck, (especially 
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before it has been long exposed to the air) it emits a strong 
disagreeable smell. It also appears to contain particles of 
iron pyrites. 

In RosB-shire this is an abundant rock ; but I have not 
found it abont Inverness in beds of more than three or four 
feet in thickness. 

These particular remarks are offered, from the considera- 
tion that the frequency of bitumen in the stony materials of 
the globe, is becoming more and more an object of interesting 
speculation. In the enumeration of the general substances 
cont^uing this ingredient, as detailed by the Right Honourable 
George Knox, in his excellent paper on this subject, which 
has been published in the TraTisaclions of the Royal Sociciy 
of Londoiii no substance is mentioned which exactly corres- 
ponds to the rock, the characters of which I have described. 
The nearest approacli to it is the occurrence (mentioned by 
him) of bitumen in mica-slate, and fetid quartz. 



Aet. XVIII. — Description of an inverting Sextant Telescope 
■with Nautical Eye-Tvhe,Jhr taking' Mtitudes at Sea tiihen 
the Horizon is Invisible. Invented by Mr Mattbbw 
AnAM, A. M. Rector of the Academy of Inverness.* Com- 
mimicated by the Author. 

This telescope, represented by AB, Plate I. (Fig. 12) con- 
sists of three parts ; viz, 1st, The eye-tube AE, to the lower 
side of wliich a spirit-level Jcx is attached by the tlie screws o, 
■ p, passing through the extremities C, and D, of the frame of 
the level tube; 2d, The object tube FB, which is attached 
to the sextant by the screw at y ; and, 3d, The middle, or 
connecting tube EF, re])resented separately by GH, (Fig, 13.) 
of which the part EH enters the object tube at F, and the 
part EG is screwed into the eye tube at E by means of the 
screw EK, and thus brings the small glass G into its proper 

• Thb eye tube was executed under Mr Adam's inspection in July 
182S, bj Mr Bobinson, Mathematical Inatrament Maker, at 3a -Ltevon- 
abire Street, Portland Place, London. Tlie dimensionB rJ'^e telescope 
and level arc reduced one-hitlf in the annexed diaB"'"^-"*'^'*""''""^'''' 
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place at b, near the fietd of the telescope. The reduced di>- 
meter of the part GK permits the upper ^de kl of the levd 
fube to enter I-81I1 of on inch within the lower side of the eye 
tube, and thus brings the bubble, seen directly through the 
eye glass at A, as near as possible to the field of the tds- 
scope. In the centre of tlic field two cross hairs of silk inter- 
sect each other at right angles, the one horizontal and the 
other vertical ; and the point of their intersection is adjusted 
exactly into the line of vision through the telescope by means 
of the screw nails c, d, acting on the diaphragm, the edge of 
which, seen at c, is filed quite thin on the farther side, for the 
purpose of more easily admitting the direct light of a lamp 
through the aj^rture ab, to illuminate the cross hairs at night. 
hi, qr, and st, are rectangular apertures in the frame of the 
level tube, and tv is a rcficctor placed below gt to illuminate 
the spirits, and to show more distinctly tlie position of the 
bubble. The linesj^ and g, ore painted on the level tube at 
opposite extremities of the bubble, when Jt is in the middle; 
and, as the level is applied so that the line,/ is placed at the 
focal distance of the eye glass, the eye end of the bubble can 
be distinctly seen at^ and at l-3d of an inch on cither side 
of it. When, therefore, kl, the upper «dc of the level tube 
ia adjusted parallel to AB, the line of vision through the tele- 
scope, if the eye end of the bubble be observed, and" kept at 
f, the line of vision AB must then be truly horizontal, or pa- 
rallel to the horizon. In order to take the altitudes at sea by 
a quadrant or sextant, furnished with this leieacope and level, 
which may be made capable of disiinguisiiing iff, the obser- 
ver should hold the sextant, as usual, in a vertical plane, pass-' 
ing through the celestial object whose altitude is required, 
the telescope being horizontal, and then bring the reflected 
image of the sun, moon, or star, into the field by the motion 
oftheindexon the limb of the instrument, which, after some ex- 
perience, he will generally be able to do upon thefirst or second 
trial. When the celestial object is thns brought into the 
field, and the near end of the bubble seen aty in the level tube, 
the -abBerver should clamp the index on the limb, and, by 
means of the tangent screw, while the near end of the bubble 
is kept at^ bring the lower limb of the observed object to 
touch the horizontal huir passing through the centre of the 
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field ;. the required altitude of tlic lower limb of that object, 
affected only by refraction, will then be found, as usual, od 
the limb of the sextant. 

To enable the observer to keep the eye end of the bubble 
at jf till the required contact is observed, a light mahogany 
rod, about 2^ feet in length, attached to the sextant parallel 
to the telescope, is pressed against some fixed object on deck, 
which enables him gently to elevate or depress the telescope 
till the bubble is brought into the required position, and kept 
there as long as may be necessary. For this purpose, an ir»n 
staunchion, about six feet in length, should be made to screw, 
irhen required, into different parts of the deck near midship, 
with a sliding projection, about two or three inches in length, 
which may be fixed by a fioger-scrow at any required height, 
so as to sflbrd a convenient prop, against which the sextant 
rod may be pressed by the observer, when taking observa- 
tions. To sliow the ciosa hairs, and the position of the bub- 
ble, when taking night observations, a small lamp, mode for 
ibis purpose, is applied to the right side of the eye tube by 
means of a brass rod, fixed to the lamp, which slides in a 
square socketg attached to the cylinder on the right of the 
holder of the telescope. The quantity of light thrown upon 
the bubble, and cross hairs, is easily increased or diminished 
by moving the lamp Tod a little forward or backward in the 
socket. The same lamp, when .detached, enables the observ- 
er to read off his observations. 

The screw ora, acting through the near end C of the level 
frame, gives it its vertical adjustment ; and the two screws at 
/», acting horizontally against each other through the farther 
end D, give it its lateral adjustment. The accuracy of the 
vertical adjustment may be examined by comparing meridian 
altitudes of a celestial object, taken by means of the level, 
with those taken at, or nearly at, the same time, by means 
erf an artificial horizon. At sea, the accuracy of this adjust- 
ment may be examined by moving the index backwoi'd.^ off 
die limb, as many minutes as are equal to the dip of the ho- 
rizon, and then observing whether the reflected horizon of the 
sea is brought up to the horizontal hair in the centre of the 
field, when the eye mid of tbe bubble is at,/in the level tube; 
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if not, its distance + from it is equal to the error of the 
tical adjustment, which may aither be corrected by the screw, 
or allowed for, like an index error of the sextant. 

To examine the lateral adjustment, screw the object tube 
FB firmly into the sextant holder of the telescope by means 
of the screw at y, or fix it steadily, by other means, in a hori- 
zontal position, which is easily determined by the vertical ad- 
justment of the level. Move the united eye and middle tube 
a few degrees round in it to the right and left ; and observe 
whether the bubble, formerly in the middle, now moTOB to 
either end of the level tube. If it does not, the lateral ai 
jttstment is already made. If it does, correct the observed 
motion by means of the adjusting screws at p. If this ad- 
justment is not made, a slight deviation of the plane of the 
sextant from the vertical plane, which the observer cannot de- 
tect, when shut out from the horizon of the sea, may cause a 
considerable error in the observed altitude. To prevent this, 
let a plummet be suspended behind the plane of the sextant, 
which will readily detect any deviation of the instrument from 
the vertical plane. 

If EH, the middle tube of the telescope, be njoved forward 
or backward in the object tube FB, so as to place the object 
glass a little too near, or too far from the cross hairs in the 
centre of the field, the image of the observed object may thus 
be brought nearer to or farther from the eye than the intersec- 
tion of these cross hairs, without causing any apparent indis- 
tinctness of the image. In this case, when the eye is slightly 
elevated or depressed, it will cause the contact of the image 
with the horizontal hair to appear either too close or too open, 
and may thereby cause an error of one or more minutes in the 
observation, according to the distance of the image on dther 
side of the cross hairs. 

To avoid this source of error, care must fie taken to mark 
on the middle tube EH a line i 0, to which the middle tube 
should be moved, so that the image of a celestial object may 
be formed exactly at the cross hairs ; for then, any elevatioa 
or depression of the eye will cause no sensible change of the 
apparent contact of the limb of the image with the horizonU 
al hair. The proper distance of the objcti gloss is a constant 
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^juantity for all celestial objects, but it varies with the dis- 
tance of terrestial objects. As considerable care and applica- 
tion are necessary, in order to acquire correctness and facili- 
ty in the practice of this method of observation, it will be pro- 
per, when practicable, that the observer should accustom 
himself to take observations by this method on shore, before 
ho proceeds to sea. 

Matthew Adam. 
Invkhkess Academy, 19^A AW. 1825. 

N. B. — The nautical eye tube, formerly tried at sea by Mr 
Adam, being more complex in its construction, was less easi- 
ly used, and at the same time less susceptible of accuracy, 
than the one above described. Yet, upon reference to a list 
of 199 altitudes of the sun, moon, and stars, taken with it by 
Mr Adam on board H. M, sloop Clio, in the North Sea, in 
October 1823, it appears that the mean difference of these al- 
titudes, taken by the eye tube, from those taken at the same 
time, in the ordihary way, by the officers of the Clio, was less 
than one minute and a half. 

Several of the eye tubes, above described, are now about 
to be tried under the direction of the Board of Lonji^tude, 
and four of them, with four new sextants, have been ordered 
by the committee of shipping of the Hon. tlie East India 
Company, for trial on board the first four of their ships pro. 
ceeding to the East Indies. 

Mr. A. has applied a similar telescoixi and level to the 
pocket sextant, for the purpose of taking the vertical angles 
required in surveying, and of thereby dispensing with the use 
of a theodolite for that purpose. 



Art. XIX. — On the Optical Illusion of the Conversion of 
Cameos into Intaglios, and of Intaglios into Cameos, <oith 
on AccoufU of other Ancdogous Phenomena. 



The remarkable phenomena to which we propose at present 
to direct the attention of our readers, while they possess all 
the interest which belong.i to them as physical fncts, have ati 
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tached to them another kind of interest, not less deserving of 
allention. To those who are in the practice of exercising a 
presumptuous confidence in their own judgments, and wlio 
trust in tlie indications of their senses as infallihle guides, 
we would recommend the particular study of this class of 
deceptions. They will here find their judgments deluded, 
where every thing is favourable to the discovery of the 
trutli ; and even when they are aware of the source of the 
deception, they wilt find themselves again brought under 
its dominion, and again released from it, hy the opera- 
Uon of the most trivial circumstflnces which they are not 
able to discover, and the influence of which, if they do 
discover them, they are not able to appreciate. If all this 
takes place in matters of simple ohservotion, where the senses 
of sight and of touch are allowed their undisturbed exercise, 
how much more hablc must they be to error, where their pas- 
sions, their prejudices, or their feelings, concur in promoting 
the delusion, or even in any remote degree prepare the mind 
for its reception. 

The class of deceptions towliich we allude, were, so far aa 
we know, first noticed at one of the early meetings of the 
Boyal Society of London, when a compound microscope, on a 
new construction, was exhibited. When the members were 
looking through it at a guinea, some of them saw the head up- 
<Hi the coin depressed, while others considered it to be raised, 
aa it was in reality. 

This deception was studied by Dr Philip Frederick Gmelin 
of Wurtemburg, who communicated the following observar- 
tioos upon it to \)\e Koyal Society of London in 1744. 

"Beinginforniedby a friend, says he, that if a common seal 
was applied to tlie focus of a compound microscope, or opti- 
cal tube, which has two or tliree convex or plano-convex 
lenses, that part which is cut the deepest in it would ap- 
pear very convex, and so on the contrary ; and that some- 
limes, but very seldom it would appear in the same state as to 
the naked eye. I was desirous to make the observation 
myself, and found it constandy to happen aa my friend told 
me, I thought the experiment worthy of being farther pro- 
secuted ; and, accordingly, on the 16th of last April, the 
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morning not being very clear, but in a pretty light cham- 
ber, I viewed a walch hanging agtunst a plain wall, through 
the optical tube ; the whole of it appeared concave, and 
fixed into the wall. I also observed some flies that were 
running' about tlie wall, and they appeared in like man- 
ner. I also viewed a small globe of a thermometer filled with 
red spirit, and this also seemed hollow, and fixed within the 
frame. I found the same to happen with the round parts of 
garments of all colours, and with the brazen protuberances 
of a small cabinet ; all which appeared concave, and deeply 
sunk into the cloth and wood. I also viewed a small stag's 
head, cut in wood, and hanging horizontally on the wall ; this 
also appeared concave, and fixed into the wall. 

After this, I observed a ball of one of Fahrenheit's ther- 
mometers, full of^quick silver ; but it did not change its natural 
convexity ; nor did the empty glass ball of the inverted ther- 
momeler banging against the wall, though the lower ball of 
the same, filled with red spirit, and that also of Falirenheit's, 
filled with spirit, lost their convexity, Hence, I presently con- 
cluded, that while or shining uncoloured bodies, appear under 
the focus of this tube in the same manner as they appear to 
the naked eye ; ai the same time, J must Jairh) acknowledge, 
that an assisting Jriend lias aomelimes made observations di- 
rectly opposi.ie to mine m tlie same circumslances ; naif, in a 
darker day, I myself liavejbund my {Nervations quite contrary 
to those I had made the day before. Hence, though the obser- 
vations with the seal held constantly the same, I ima^ned 
tfa«e must be some particular circumstances hitherto undis- 
covered, in which these objects appeared thus perverted. I 
th^^fore endeavoured to discover some ceitain laws, accord- 
ing to which these perverted objects appeared when exposed 
to these foci, and some others according to which they con- 
stantly appeared as when they were exposed to the naked eye. 
After various experiments, I partly obtained my end. 

Aa often as I viewed any object, rising upon a plane, of 
what colour soever, provided it was neither white nor shining, 
with the eye and optical tube directly opposite to it, the ei^ 
vBted parts appeared depressed, and the depressed parts ele- 
vated, as it happened in the seal, as often as I held the tube 
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perpendicularly, and brought it in sucli a manner, that its wbcAc 
surface almost covered the last gloss of the tube ; and id 
like manner it happened under the campound microscc^. 
But as often as I viened any of the other objects depending 
perpendicularly from a perpendicular plane, in such a manoer 
that the tube was supported in a horizontal Eituation directly 
opposite to it, the same always happened, and the appearance 
was not altered, when the object hung obliquely or even hori- 
:!oritaI]y. I was mightily delighted with the observation of a 
tobacco-pipe, which had a porcelain bowl of a snowy whiteness, 
and a tube of horn almost black, and hung obliquely from a 
beam ; the bowl preserved its natural convexity, and the tube 
was deeply sunk, and seemed to be almost immersed in the 
wall. I also observed, that when I placed the watch horizon- 
tally upon a. horizontal plane, and then looked on it perpendi- 
culariy, near the window, it no longer appeared so depressed, 
and surrounded witli a shady ring ; whence I began to su^ect, 
thai idl those JaUacica icere omitgio shade, just as painters can 
elevate or depress a figure, by making the ground lighter or 
deeper. Thus, when the raised object was so placed betweot 
the windows, that it must he tUummaied on aU sides, it did not 
change its convexity. But at last I discovered a method of 
making objects always appear with their natural coavexi^. 
If any object hung ag^nst a wall, or was contiguous to it IB 
any ^luation whatsoever, I viewed sideways, in such a man- 
ner as not to oppose the tube directly against it, but below 
the eminence near the plain at some distance. By those meaju, 
the protuberance of the instrument and other objecU alwaya 
appeared to me of their ti'ue natural convexity. With regard 
to the seal, I held it in such a manner, that the whole circum- 
ference was perpendicular, or rather a little inchned. Then I 
applied the lower side of the tube exactly to the upper margin 
of the disc of the seal, so that the tube formed an obtuse an- 
gle with the seal; then, carefully preserving the same situa- 
tion, I very gently raised the tube from the rim of the seal 
upon its face ; and then I always saw the seal with its true na- 
tural face. But why all these things happen exactly after the 
same manner, I do not pretend to determine ; nor why white, 
or uDcoloured transparent bodies, rising in miy manner above 
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any plain, afibrd an exception from that rule of vision, and 
not appear depressed when viewed after the method above 
mentioned." 

In the year 1780, this subject occupied the attention of 
David Hiitenhouse, president of the American Philosophical 
Society, who gave a correct explanation of the illusion, by 
referring it to the inversion of the shadow by the eye-tube. 
He employed in his observations an eye-piece, having two 
lenses placed at a distance greater than the sum of their focal 
distances ; and by throwing a reflected light on the cavities 
observed, in a direction opposite to that of the light, which 
came from his window, he was able to see them r^sed into 
elevations, by looking through a tube without any lenses. Mr 
Rittenhouse also observed, that, by putting his finger into the 
cavity, the illusion ceased to take place. 

Having thus given a 'brief detail of the experiments of 
Gmelin and Rittenhouse, we shall proceed to explain more mi- 
nutely the principles on which this illusion depends. 

It will afterwards be seen, that inverting telescopes and mi- 
croscopes are not necessary to the production of this illusion ; 
but it may be best seen by viewing with the eye-piece of an ach- 
romatic telescope the engraving upon a seal, when illuminated, 
rather by a candle or the window of an apartment. This eya- 
|nece inverts the objects to which it is applied like the compounil 
nucroscope, and the excavations or depressions of the seal are 
immediately raised up into elevations liRe a cameo, or a bas- 
rehef. The cause of this illusion will be understood from 
Plate I. Fig. 14, where A represents a spherical cavity illu- 
minated by a candle C. The shadow of the cavity will of 
course be on the left side S, and, therefore, if we view it 
through an inverting eye-piece or microscope, the cavity will 
be seen as at A, Fig. 15, with its shadow on the right hand S 
of the cavity. As the candle C remains where it was, the 
observer instantly concludes, that what was formerly a cavity, 
must now be a spherical elevation or segment of a sphere, as 
nothing but a raised body could have its shadow on the right 
hand S. If a second candle is now placed on the right hand 
side of A, BO that it is between two candles, and is equally il- 
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luminated by both, the elevation will again sink into a cavitff 
89 in Fig. 16- 

If the object A, in place of being a cavity, is actually the 
raised segment of a aohd sphere, the same phenomena will be 
observed, the inverting eye-piece converting it into a cavity, 
These two experiments may be made most successfully with a 
seal, and an impression taken from it. 

It cannot therefore be doubled, that the optical illusion rf 
the converaon of a cameo into an intaglio, and of an intaglio 
into a cameo, by an inverting eye-piece, is -the result of an 
operation of our own minds, whereby we judge of the fofms 
of bodies by the knowledge we have ac(]uired of light and 
shadow. The greater our knowledge is, of this subject, 
the more readily does the illusion seize upon us; while, 
if we are but imperfectly acquainted with the effects of 
light and shadow, the more difficult' is it to be deceived. If 
the hollow is not polished, but ground, and the surface round 
and of uniform colour and smoothness, almost every person, 
whether young or old, will be subject to the illusion ; but if 
the object is the raised impression of a seal upon wax, we 
have often found that, when viewed with the eye-piece, it still 
seemed raised to the three youngest of six persons, while the 
three eldest were subject to the deception. By such tricing, 
and often unopjireciable circumstances, is our judgment af- 
fected, that the same person at one moment sees the convexi- 
ty raised, and at another time depressed, though viewed as 
nearly as possible under the same circumstances. This re- 
markable effect no doubt arises from the introduction of some 
casual reflected lights, which the slightest change of posduon 
will produce. 

Having thus seen how our judgment concerning elevations 
and depressions is affected by gur degree of knowledge of the 
effects of light and sliade, and by unappreciable causes, we 
shall proceed to consider how our judgment is again deceived 
by the introduction of new circumstances. 

Let the depression A, illuminated by one candle, as in 
Pig. li, be converted into an elevation as in Fig. 15, by the 
application of an inverting eye-piece ; then, if anoiher candle 
C, Fig. 16, is introduced so as to illuminate the depression 
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A in tbe same manner, and with nearly the same intensity As 
C does, the elevation will fall down into a depression. Tbe 
cause of this is obvious ; the application of the inverting eye- 
piece produces no effect whatever, for both tlie sides of the 
cavity are symmetrically illuminated. In moving round th^ 
second candle C from its position C',' so as to stand beside C, 
it is curious to observe tlie progress of tlie deception by which 
the depression is again changed into an elevation 

If, when the depression A, Fig, 17, is converted into aa 
elevation, we introduce a small unpolished opaque bpdy M, 
and place it either beside the hollow or in it, so thai the body 
M, and its shadow m, may be distinctly seen by the micro- 
scope, we shall have the appearance shown iu Fig. 18, thf 
elevation having Eunk into a depression. This correction of 
the deception arises from the introduction of a new illusion, 
namely, that which arises from the shadow m,- for it is evi. 
dent, that, as the body M appears to project its shadow in tht 
direction Mm, the luminous body must be supposed to be oo 
the same side D ; and the evidence that this is the case, is moi9 
powerful than our knowledge that the candle is actually at C, 
because it co-exists along with our perception of the depress 
sioD A, whereas our knowledge of the situation of the candlg 
is an act of recollection. 

This correction of the delusion may be effected in another 
m^iner, which is perhaps more complete. If, in place of the 
unpolished body, we use a pin with a highly pohshed head, 
as shown at M, Fig. 19, and then apply the inverting eye- 
piece, we shall have the efiect shown in Fig. 20, tbe cavity A 
appearing depressed. The image 5 of the candle C being 
seen by reflection in the polished head of the pin M, is seen 
by the application of the eye-piece at s, on the right hand 
side of M in Fig. 30, so that we immediately conceive, in 
opposition to our previous knowledge, that the candle must 
be at D ; and hence the elevation falls into a depression the 
moment the pin head is pushed up into the field of view. The 
sliadow M m has also its influence in the present case. 

The next case in which this illusion is dispelled, is, when 
the sense of touch corrects the deduction formed through tiie 
medium of »ght. Let tbe cavity A be raised into an eleva- 
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lion by the inverting eye-piece, as in Fig. 15. Thai, if iht 
cavity is sufficiently deep, and if we place tlie pcnnt of our 
finger in the cavity, the evidence which this g^ves us of iu 
being a depression, is superior to the evidence of its brii^ k 
cavity arising from the inversion of the shadow ; the spy 
elevation will of course sink into a depression ; but the n 
ment tlie finger is withdrawn, it will again rise into an eleva- 
Uon. If the cavity is a long groove, the part not touched 
by the finger will appear elevated, while the part touched by 
it will appear depressed I 

Having thus considered some of the principal phenomena 
ari^ng from the inversion of the object, we shall now proceed 
to expimn some analogous facts which are owing to the semi- 
transparency of the body. If M N, Pig. 21, is a plate of 
mother-of-pearl, and A a cavity ground or turned in it ; then 
if this cavity is illuminated by a candle C, or by a window at 
C, in place of there being a shadow at the side s, as there 
would have been had the body been opaque, there is a quan- 
tity of refracted light seen along the whole side s, next the 
candle. The consequence of this is, that the cavity ajipears 
as an elevation when seen only by the naked eye, as it is only 
an elevated surface that could have the side s illuminated. 
The fact which we have now stated, is, we think, a very im- 
portant one, in so far as it may afl'ect the labours of the 
sculptor. In some kinds of marble, the transparency is so 
great, that the depressions and elevations in the human face 
cannot be represented by it with any degree of accuracy ; and, 
consequently, transparent marble ought never to be used for 
works of any importance. 

Illusions arising from the same cause may be observed 
even when the surface of the object is perfectly plain and 
smooth. If M N, Fig. 22, is the surface of a mahogany 
table, M N Ji wi a section of it, and abc a section of a knot in 
the wood, then it often happens, from the transparency of the 
thin edge at a, next the candle, that that side is illuminated 
while the opposite side at c is dark, the eye being placed in 
the plane of the section abc. The consequence of this is, 
that the spot abc appears to be a hollow in the tabic. 

Hence arises the appearance in certain plates of agate. 
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which haa obtained for it the name of hammered agate. 
The surface on which these cavities appears, is a section of 
small spherical aggregations of siliceous matter like abc in 
Fig, 22, which present exactly the same phenomenon, aris- 
ing from the same cause as the knots in mahogany and other 
woods. 

The very same phenomenon is often seen in mother-of- 
pearl. Indeed, it is so common in this substance, tliat it is 
almost impossible to find a mothei^of-pearl counter which 
seems to have its surfaces Hat, although they are perfectly 
so when examined by the touch. Owing to the refraction 
of the light by tlie different growths of the shell lying in 
different planes, the flattest surface seems to be tnequal and 
undulating. 

One of the flnest deceptions which we have ever met with, 
arising from the disposition of light and shadow, presented 
itself on viewing through a telescope the surface of a grow- 
ing field of corn, illuminated by the sun when near the hori- 
zon. This field, on Sir Walter Scott's estate at Abbotsford, 
was about two miles distant, and was divided into furrows, 
which were directed to the eye of the observer, as shown m 
Fig. 23, where A B, C D, E F, represent the furrows. These 
furrows are of course depressed, and the growing com rises 
gradually from two adjacent ones towards the middle wtn, 
op, BO that the surfaces AmC, CoE were convex. The 
drills trf com on the highest summits mn, op, caught the 
rays of the setting sun, which shone upon them very oblique- 
ly in the direction S s, and illuminated their summits laterally, 
while the furrows A B, CD, E F, were in shadow. The 
consequence of this disposition of the light and shade was, 
that the whole field seemed to be trenched, and the com to 
be growing in the trenches as well as upon the elevated beds 
between them. The half furrow ABnrn being shaded oh 
its edge A B, and illuminated on its edge m n, became the 
elevated part of the trenched ground, while the other half 
mnCD appeared the sunk part, in consequence of the side 
in n being illuminated, and its other side C D in shade. At a 
certain period of the day, this deception did not take place, and 
it was dispelled thq moment the sun had set. This very 




I 
I 




Mr Magnus's Analysia of Picrosmine. 



I 
I 



singular illusion we have seen on several days in July. Tbe 
telescope hod no effect whatever in producing it, as it sliowed 
objects erect. 

An illusion of an analogous nature we once obfierved when 
looking at the Abbey Church of Paisley, where the clustered 
columns of a Gothic pillar all sunk into hollow flutings. The 
cause of this deception was not discovered, but it must have 
arisen from some mistaken notion respecting the direction in 
which tbe object was illuminated. 

The last species of illusion of this nature, and perhaps the 
moat remarkable of all of them, may be produced by a con- 
tinued effort of tlie mind to deceive itself. If we take one 
of the intaglio moulds used for making the bas-reliefs of that 
able artist Mr Henning, and direct the eye to it steadily with- 
out notidng surrounding objects, we may coax ourselves into 
the belief that the intaglio is actuaUy a bas-relief. It is diffi- 
cult at first to produce the deception, but a little practice never 
fails to accomplish it. 

We have succeeded in carrying this deception so far, as 
to be able, by the eye alone, to raise a complete hollow 
mask of tbe human face into a projecting head. In order 
to do this, we must exclude the viaon of other objects ^ 
and also the margin or thickness of the cast. This experi- 
ment cannot fail to proiluce a very great degree of surprise 
in those who succeed in it; and it will no doubt be re- 
garded by the sculptor who cao use it as a great auxiliary 
in bis art. 

D. B. 



Art. XX. — Ana}ynls of Picrosmhie. By Gustavus Mag- 
nus, Esq. of Berhn, Communicated by the Author. 

A DEscBiPTioN of this mineral, which was first ascertained 
by Mr Haidinger to form a distinct species, is contained in 
tbe Treatise on Mineralogy by Professor Mohs,* and in 
a former Number of this Journal.-^ Tbe description was 



* Grundritt tier Mineraiagie, Th. 
p. 137. 
- t See vol, ii. p. 376, April 18SS. 
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taken from the same specimen, part of which I aubjected'to 
analjsig. 

When exposed alone to the heat of the blow-pipe, it is in- 
fusible, but it assumes a much higher degree of hardness. In 
the mattraas, its colour first becomes black, then white again, 
and it gives off water. With solution of cobalt, it g^vea a 
rose-red colour, indicative of magneaa. Salt of phosphorus 
and borax dissolve it ; a skeJetoD of silica being visible in the 
former. If the mineral has been previously heated to red- 
ness, it is almost insoluble. Treated with soda or charcoal, 
it forms a half-vitrified mass, which is not transparent. 

In order to ascertain the composition of picrosmine, 2.114. 
grammes, reduced to an impalpable powder, and carefully 
washed, were exposed in a platina crucible to the action of 
fuming dilute fiuoric acid. The mineral was decomposed, and 
so much of caloric disengaged, that the fluid mass began to 
boil. While it cooled, it was now and then stirred with a 
small ptatina spoon, then some distilled sulphuric acid was 
added, and the whole carefully evaporated to dryness, and 
eiposed to a slight red heat, in order to remove the fluo- 
^icic and the superfluous sulphuric acids. 

What remained was dissolved in water ; a small insoluble 
residue was left, probably of silica, but it could not be ascer- 
tained, whether it still contained a portion of the undecom- 
posed substance, becanse there was too little of it. It might 
have been supposed that it was sulphate of lime, but some 
other experiments, afterwards to be mentioned, leave no 
doubt that the mineral does not contain a trace of lime ; 
and ( am therefore inclined to consider it as produced by the 
decomposition, at a higher temperature, of some of the sul- 
phates of alumina or iron. 

Pure ammonia, added to the clear solution, produced a 
precipitate of alumina, oxide of iron, and- a little manganese 
and magnesia. The filtered fluid, which still contained the 
greater part of the magnesia and of the manganese, yielded 
no precipitate with oxalate of ammonia, and therefore did not 
contain any lime. It was evaporated to dryness, and then 
ignited, to drive off the remaining sulphate of ammonia, and 
redissolved in a small quantity of water. 




I 



L 



Mr MagmiB*s Jnalt/fU of Picrosmiae. 

The prcdpitatc, produced by ammonia, vhen dried and ig- 
nited, waghed 0.096 gr, or 4.477 per cent. It was <^sscdvd 
in muriatic acid, and then digested with an excess of pute pi>- 
tosh, in order to separate tlie soluble alumine from the inao- 
]uble ondes of iron and manganese, and the magnesia. The 
alkaline solution of alumina, was rendered acid by muriatic 
acid, and the alumina afterwards precipitated by carbonate of \ 
ammonia. It weigbed O.OI7 gr. or 0.792 per cent. 

What bad been precipitated by the potash, was dissolved io 
muriatic acid, exactly neutralized with pure ammonia, and 
the iron precipitated by means of succinate of amim>nia. The 
Bucdnate of iron, after being well washed, was decomposed on 
the filter with dilute caustic ammonia, in order to remove the 
greater part of the acid. The oxide of iron, dried and ignited, 
weighed 0.030 gr., equal to 1.399 per cent. 

The liquid, from which the succinate of iron had been se- 
parated, a.s it did not contain any other substances but mag- 
nesia and manganese, was evaporated ; the residue, completely 
dried and ignited, in order to drive off the volatile salts of am- 
monia, then dissolved in water, and added to the fluid obtain- 
ed above, wliich likewise contjuned only magnesia and manga- 
nese. The whole was neutralized with ammonia, and hydro- 
sulphuret of ammonia was added to it, to precipitate tl]e*man- 
gimese. Ignited, it weighed 0.010 gr., and as these may be 
considered as a combination of the peroxide with the protoxide 
of-mangancsc, the proportion of sulphuret of manganese being 
very small, there can be no perceptible error in supposing them 
equal to 0.009 gr. of protoxide of manganese, or O.4S0 per 
cent. 

From the liquid still left all the hydro-sulphuret of am- 
monia was evaporated, and the sulphur separated by filtration. 
The remainder was dried and ignited, in order to get rid of 
the sal ammoniac ; then redissolved in a small quantity of water, 
and a few drops of sulphuric acid added. The sulphate of 
magnesia, thus obtained, after being dried and exposed to a 
slight red heat, weighed 8.098 gr., corresponding toO.yiSgi., 
or 3<i.318 per cent, of magnesia. 

In order to obtain any potash or soda which might have 
been united to ihc latter substance, it was dissolved in water. 
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and acetate of baryta added, so long as any precipitate appear- 
ed. The sulphate of harjla was separated, and the reman- 
ing acetate of magnesia, along with the superabundant acetate 
of baryta, evaporated to dryness and ignited. The acctatea 
having thus been transformed into carbonates, those of soda or 
potash should have been contained in the water with which 
they were digested ; but this, having been again evaporated, 
did leave only a shght residue, which proved likewise to be 
magnesia, since it was soluble in muriatic acid, from which it 
was precipitated by ammonia. The mineral, therefore, does 
not contain either soda or potash. 

The quantity of silica was ascertained by the usual process. 
A quantity of 0.982 gr. of the mineral, carefully prepared by 
grinding and washing, and mixed with three or four times its 
weight of carbonate of soda, was melted in a platina crucible, 
the moss dissolved in water, and muriatic acid added, as long 
as there yet appeared any effervescence. The fluid was eva- 
porated, the residue well dried, and then redissolved in water, 
with a few drops of muriatic acid. The silica obtained weigh- 
ed 0.639 gr., which corresponds to 54,886 per cent, of the 
mineral. The remaining liquid gave, with pure ammonia, a 
precipitate, which after ignition, weighed 0.047 or 1.786 per 
cent. Not a trace of lime could be detected by oxalate of am- 
monia. The quantity of watei- T ascertained, by exposing the 
mineral) in the state of powder, to the strongest heat that can 
be produced by means of the spirit-lamp, with double air cur- 
rent. Two experiments gave the following results :— 

» 0,710 gi. lost 0.OS7S gr. equnl to 7.78 per cent, 

D.4£3 gr. lost 0,031 gr. equal to &943 jier cent, 

the average of which, 7,301, gives pretty nearly the contents 
of volatile ingredients. They consist chiefly of water, with a 
slight alkaline action on litmus paper, owing probably to an 
inconsiderable portion of ammonia produced by the decompo- 
sition of that substance, which gives the black colour to ilic 
mineral when heated ; a phenomenon which has been very 
generally observed in minerals containing magnesia. I pos- 
sessed too small a quantity of the mineral to collect the water 
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obtained by ignition, and to determine immediately its ratio j 

the other ingredientB ; nor could 1 , for the eame reason, deter- 
mine the loss which the mineral might sustain in a higher de- 
gree of incandescence. 

The following table shows the results c^ the analyns i-^ 



Silica, - - 

Magaaia, 

Alainina, 

Peroxide of iron, - - 1.399 

Protoiide of Manganese, 0.120 

Water, .... 7.301 



- 33.318 
0.J93 



AJniDg oxygen 38.3S9 
12.909 

0.367 



9S.\t6 ^M 

The oxygen contained in all the bases together, is 13.797, 
nearly equal to half the quantity of oxygen In the silica ; pi- 
grosmine, therefore, appears to be a bisilicate of magnesia, I 
must observe here, however, that I do not consider the speci- 
men subjected to analysis as entirely pure, since it contained 
throughout its mass small brown dendritic specks, ii-om which, 
perhaps, may originate the oxide of iron and the alumioa in 
the analysis, for it is not likely that so small a quantity of a 
substance not isomorphous with the rest of the bases, should 
form an essential ingredient in the composition of the mineral. 
The brown colour of the intermixed substance induced me to 
consider the iron to be contained in the mineral as peroxide 
and not as protoxide. But I believe the manganese to be con- 
tained in it as a protoxide ; because it is thus very frequently 
found along with magnesia, with which it is isomorphous, and 
with which it also agrees in many of its chemical properties. 
The mineraloo^cal formula, in the method of Berzelius, in re- 
ference to the solid ingredients, will he — -j .S», or if we i 
gleet the small quantity of manganese, it will be MS^. 

If we consider all the volatile ingredients as water, I 
contents of ozygen, ei|ual to 6.49 will form exactly one-hd 
of 12.9i)9, which is the quantity of oxygen in the bases, 
eluding the oxide of iron and the alumina as accidental ing 
diencs. Tlie formula of the whole is then transformed ii 
iMS- + Aq. 
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Abt. XXI. — On i/te Means of Detecting Lithia in MineraU 
by the Blowpipe.* ByEowAaD TuatiKB, M.D. F. R. S. E. 
&C. Lecturer on Chemistry, and Fellow of the Royal Col. 
lege of Physicians, Edinburgh. Communicated by the 
Author. 

At the conclu^on of a paper on Mica, published in the Last 
number of the Edinburgh JourtuU of Science, I hare made 
Ewne observations on the colour communicated to the flame of 
a candle by the three alkalies, potash, soda, and lithia^ by 
means of which they might be readily distinguished from 
each other. It seemed probable, from some facts there stated, 
that a body must be fluid, in order to communicate its cha. 
racteristic colour to flame ; and this idea became more plau. 
able from the consideration, tliat the lithion-micas fuse 
readily, and then tinge the flame red, while ^me other mine* 
^a which do not produce that effect, though they contain 
lithia in considerable quantity, are very diflicult of fusion. 
Hence it occurred to me, that the last description of minerala 
might also be made to redden flame, could we by any means 
increase their fusibility ; and the following observation is in 
support of this nolion. A minute particle of spodumene, 
previously reduced to fine powder, and made into a paste with 
water, was exposed to the flame of the blowpipe. For a time 
the mineral did not fuse, nor was a trace of redness visible ; 
but, by urging the heat, fusion did at length occur, and at 
that instant the flame was tinged of a red colour, though in A 
slight degree. On mixing the same mineral with fluor-spar, 
its fusibility was considerably increased, and it gave a more 
distinct red hue to the flame. 

But though the liquid form is favourable to the commiint> 
cation of colour to flame, it b not always an essential condi< 
tion. Thus, the carbonate of copper tinges the flame of a 
candle green without fusing ; and if the carbonate of strontia 
be strongly heated before the blowpipe, it phosphoresces re- 
markably, and yields a red colour to the flame, though the 
assay remains perfectly solid. Nor does a body cause its pe^ 
* Read before tile Royal Society of Edinburgh on ihc Stli December 182i- 
)L. IV' MO. I. JAN. 18^6. a 
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culiar colour to appear from the mere circumstance of becom- 
ing fluid. Spodumene, for example, can be made to fuse bj 
the addition of tlie carbonate of soda or potash, but no red- 
ness occure. Fusion is rendered still more perfect by the ac- 
rion of boracic acid, or the phosphate of soda and ammonia, 
but without a trace of redness being visible. 

These facts prove that a certain chemical condition of a bodj 
ii necessary, in order that it should produce its effect on flame, 
and that this circumstance has a greater influence than form. 

From the action of fluor-spar on spodumene, I was de- 
sirous <rf trying the effect of free fluoric acid on that mineral. 
It was accordingly mixed with seme of the bifluate of potash, 
and a little of the mixture, made into a paste with a drop of 
water, was exposed by means of platinum wire to tlie flame of 
the blowpipe. It fused very easily, and emitted a brilliant 
red flame, far more distinct than that occasioned by the fluate 
of lime. To vary the experiment still further, a mixture was 
made, composed of fluate of hme and bi -sulphate of potash in 
atomic proportion ; that is, one part of the former to about 
four and a half of the latter. When this flux was mixed with 
an equal quantity of powdered spodumene, the effect was, if 
any thing, still greater than in the previous instance. Bodi 
these fluxes appear to act by giving out fluoric acid at a high 
temperature, which destroys the composition of the nuneral 
by combining with the silica and setting the lithia free. The 
latter flux is more eflectual than the former, because it re- 
quires a stronger heat before yielding fluoric acid, and hence 
the disengagement takes place under the most favourable dr- 
cumstances. It should therefore be preferred in practice. 

In performing these experiments, it is important to keep m 
view the action of the flux itself on flame. Those that have 
been just recommended communicate a faint lilac colour, ow- 
ing to the presence of potash, which cannot be mistaken for' 
the action of lithia by any one who compares both effects to- 
gether, as I shall immediately demonstrate to the society. 
But in case any doubt should arise, it is easy to avoid the dif- 
ficulty by employing a flux that contains no potash. Such a 
one may be made by mixing one part of the fluate of lime 
with one and a half of the sulphate of ammonia. This mix- 
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ture acts on spodumenc in the same way as the preceding, 
aud, doubtless, from the same cause. It communicates a 
paJe-blueish green colour to the flame at the first moment, and 
before fusion occurs, — a property possessed by severalof the 
salts of ammonia; but there is no appearance that can be mis- 
taken for the red colour of liihia. 

When petalite is heated alone before the blowpipe, it 
yields no trace of redness; but if subjected to the process juat 
recommended, it aflbrds abundant evidence of the presence of 
liihia. Indeed, from the great affinity of fluoric acid for sili- 
ca, it is obvious that no siliceous mineral can withstand its 
action ; and there can be almost as little doubt that the pre* 
sence of lithia may bo detected in any such compound by tha 
process which is so successful with spodumenc and petalite. 

The advantage of possessing an easy and expeditious me- 
thod of ascertaining the presence of lithia in mineral bodies, is 
twofold. In the first place, the mineralogist and chemist 
possesses a teat for spodumene and petalite, from the want of 
which other minerals have sometimes been mistaken for them, 
and the error only discovered at the close of a tedious chemi- 
cal process. Secondly, we obtain a method of ascertaining 
the presence or absence of liihia in other minerals. I have 
examined a considerable number of substances with this view, 
but have not hitherto been successful. 

As several of the salts of strontia and lime possess the pro- 
perty of communicating a red colour to flame, it is natural to 
inquire, whether the presence of those earths in a mineral 
might not give rise to fallacy ; aud I have, accordingly, 
studied the subject with care. Though there is little danger 
of mistaking a native carbonate ot' sulphate of strontia for a 
siliceous mineral containing lithia, it may not be superfluous 
to mention the characters ihey exhibit before the blowpipe. 
'V^'ben a particle of strontianite) powdered and made into a 
paste as usual, is exposed on platinum wire to the blow- 
pipe flame, it communicates a yellowish colour to it. By con- 
tinuing the blast for a little time, phosphorescence commen- 
ces, and soon afterwards a red colour makes its appearance. 
This latter effect depends on the expulsion of carbonic acid ; 
for no redne^ is visible till the phosphorest«nce sets in, and 
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then the assay gives a strong brown Blahi to moistened top? 
neric paper. The property of strontianite in colouring ftame 
is lessened by misingii with the flux. When celesline is ex- 
posed in like manner, no redness appears at first; but if a 
strong heat be kept up for a minute or two, the salt is de- 
composed, phospliorcsccncc commences, followed by a red 
hue, and the assay is found to be alkaline. This change is 
facilitatetl by mixing the celestine with the flux of bisulphate 
of potash anti fluor-spar. Complete fusion then occurs, 
though without the least trace of a red colour ; but, on con- 
limiing the blast, the assay gradually becomes Bolid, and tlien 
the strontJa is speedily reduced to the caustic state. I have 
been thus particular in describing these appearances, because 
they afford us a useful lest to distinguish the native saUi 
strontia from those of baryta; while they cannot beconfoimi 
ed with the effects produced by lithia. 

The carbonate and sulphate of lime give rise to the same 
phenomena, though tlieir cflect is less distinct ; and the colour, 
as in the case of strontia, docs not appear till the lime is re- 
duced to its caustic condition. I have examined a considei'- 
able number of siliceous minerals containing lime, in some of 
which, as datolitc and apophyllite, that earth is present in a 
large proportion ; but none of them, whether alone, or with 
flux, give a red colour to the flame of the blowpipe. It is 
probable, from this fact, that strontia, did it chance to occur 
in a siliceous mineral, would likewise be inert ; or if it did 
r^den the flame, it would be under circumstances whidi 
would distinguish it from the action of Hthia. for the stronUft. 
would be converted into a sulphate by the flux, and coul 
not produce its efltct till that salt was decomposed. 

It is very desirable that the presence of ^mtash and soda 
minerals could also be discovered by ihe blowpipe, 
pale lilac produced by potash, though it enables a salt of thi 
alkali to be readily distinguish til from the salts of sodi 
hthia, is too faint for affording a test of its presence in mJne- 
rdsi unless it exists in Kjnsidcrable quantity. The property 
aoda possesses of communicating a yellowi^ colour, and v£ 
making the flame largier at the same time, may be turned to 
some advantage ; for several minerals that contiun soda act 
on the blowpipe flame in the same manner as soda itself, from 
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which we may be led to infer the presence of that alkali in 
them. This has been observed in sodalite, anaJcime, chabaae* 
albite, pitchslone, and several others, Unfortunately, how- 
ever, a yellowish colour may be produced by other substances 
besides soda, so that it is a test which cannot altogetherbe relied 
on with certainty. Thus, a similar effect is occasioned, though 
in a less degree, by the fluate of hme, and, perhaps, by lime 
under other circumstances. However this may be, it is c»- 
tain that many minerals that contain soda give a very distinct 
yellow colour to flame; it is a circumstance, therefore, which 
may be useful to the chemist and mineralogist, and as such I 
mention it. 

I beg leave to observe, in conclusion, that experiments on 
the cc^onr communicated to flame should be performed with a. 
tallow candle, the colour of which is better fitted for the pur- 
pose than that of a spirit-lamp. 
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Art. X-XIIov— 0» &e Apparent Direction of Eyes in 9 Por- 
trait. By W. H. WoLLASTON, M. D. F. R. S. and V. P- 
With a Plate. 

Xais very curious paper of Dx Wollaston'a, of which we pro- 
pose to give a brief abstract, appeared in the Pkiloiophicai 
Tmnsacliona for 1884. As it is one of those scientific papers 
which may be easily comprehended by general readers, we 
could have wished to transfer the whole of it to our pages ; 
but it is partly illustrated with engravings on steel by Mc 
Perkins, which cannot be copied, and we are, therefore, oblig- 
ed to confine ourselves to an abstract of the most popular and 
interesting part of it. 

In examining the eyes of a person opposite to us, who looks 
horizontally within a range of about SO" on either »de, we 
shall find that the white parts of his eyes increase and decrease 
according as they arc turned to or from the nose. When the 
eyes of the person are looking straight at us, the two portions 
of white are nearly equal, so that, by tlie relative magnitudes 
of the white parts of each eye, we can estimate in what d^ree 
the eyes deviate in directloit Jrom the Jitce to which they be- 
bng. 
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In judging, however, of their direction in i-efereiice to our- 
selves, wc are not guided by the eyee alcwe, but by the con- 
current position of the entire face. This will be understood 
from Plate III. Fig. !. where the pair of eyea were originally 
drawn from the life by Sir Thomas I>awrence, actually look- 
ing at him. The face has been added according to the origi- 
nal design, so that the person represented in Fig. 1. appears 
decidedly looking at the spectator. If, however, a set of 
features oppositely turned, are applied to the same eyes, 
by laying down Fig. 2. the eyes will be found to look 
considerably to the right of the person viewing them. In 
" Fig, 1. the position of the face being at a certain angle to 
our left, the eyes which are turned at an equal angle from that 
position, seem pointed to ourselves. In Fig. 2. the deviation 
of the face from us being toward the same side as the turn oC 
the eyes, gives additional obliquity to their apparent direction, 
and carries them far to the right of us, proving the influence 
of the stronger features, even in opposition to that of tlie mi- 
nuter parts of the eyes themselves, which are not in correct 
drawing from this position." 

The same principles apply to instances of moderate indma- 
tion of the face upwards or downwards ; but the principle is 
most strikingly exemplified when the turn of a pair of eyes 
partakes of both inclinations, so as to be in a direction lateral- 
ly upwards, as in Fig. 3. By giving the face a downward 
cast, aa in Fig. 4. the change of effect is very remarkable. 
" The effect thus producible," says Dr W. "is by no means li- 
mited to the mere extent of deviation, as a total difference of 
character may be given to the same eyes by due representation 
of the other features. A lost look of devout abstraction, in an 
uplifted countenance, may be exchanged for an appearance of 
inquisitive archness, in the leer of a younger face turned down.- 
wards, and obliquely towards the opposite side. The undi 
eyelid which, in the former position, conceals a portion of t, 
ball of the eye, from an effect apparently of mere perspectivb 
will, in the latter, seem r^scd with effort, and thus give lb 
pearance of a smile to the same eyes, if supported by co 
ponding expression of the rest of the countenance." Dr A 
laston considers these examples as proving that the oj^ 
direction of the eyes to or from the spectator, depends on thf 
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balance of two circumstances combined in the same represen- 
tation, viz. 1. The general position of the face presented to 
the spectator ; and, 2. The turn of the eyes from that poBitioo, 

In the same manner as the general position of the face car- 
ries the eyes along with it, so a change in the position of the 
eyes carrier the face along with them. This fact, which is 
not mentioned hy Dr WoUaston, is not less surprising thanita 
counterpart, and may he well illustrated hy causing a pair of 
moveable eyes to oaciliate in the sockets of the eyes of a picture. 

Dr Wollaston next proceeds to explain a fact which every 
person must have observed, that, if the eyes of a portrait look at 
the spectator when he stands in front of the picture, they fol> 
low and appear to look at him in every other direction. His 
explanation and illustration of this is every way satisfactory ; 
but not so popular as we think it may be made. The follow- 
ing illustration appears to us more easily comprehended. If 
a picture represents three soldiers, each firing a musket in 
parallel directions, and if the musket of the middle one is 
pointed accurately to one eye of the spectator, the other being 
supposed shut, then the'muzzle of the musket will be exactly 
circidar, and the spectator will see down the barret, and no part 
of the right or left ^de of the barrel. In hke manner, the specta- 
tor will see the left side of the barrel of the musket opposite his 
left hand, and the right side of the barrel of the musket oppo- 
site his right hand. If the spectator now changes his place, and 
takes ever such an oblique position, either laterally or vertically, 
he must see the same thing, because nothing else is painted on 
the canvas. The gun of the middle soldier must always point 
to the eye of the spectator, the gun of the other to the right 
of him, and the gun of the third to the left of him. They 
will, therefore, all three seem to move as he moves, and fol- 
low him in his motions. The same reasoning is applicable to 
perspective buildings. 



Abt. XXHI. — On the Vegeiahk Productions of the Island 
of Madeira. By Dr H. Kuhl. 

The following account of the vegetation of the island of Ma- 
deira is given in the " Botanische Zeitung^ as the substance 
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of a letter received by Or Nues Von Esenbeck, from IM 
Kuh't who undertook a suaitific voyage to tiie East Indies 
at the expence of the King of (he Nethcrlanda. 

Dated on board the Nordloh, Sept. 27, 1880, 6" Weil 
longitude from Greenwich, 29° south latitude. 
We had, for a loog time previous to our arrival at Ma- 
deira, been indulging in the anticipation of traversing evety 
part of the island, which, indeed, is but little known: but 
s residence of five days seemed too short to make us per- 
fectly acquaintfxl with it; and had it not been for the ready 
advice and active assistance of a gentleman of the highest re- 
spectability, Mr Veitch, the English consul, we should only 
have confined ourselves to the coast, and seen nothing erf the 
interior, which can only be visited with the assistance of 
guides, and they agtun are not easily procured. The roads 
are nowhere better than footpaths, and, in many places, there 
are Dwie at all, save the rocky beds or margins of the rivers, 
where you are obliged to leap from one stone to another, often 
among thorns and bushes. In this way we travelled for some 
diHtance by night, having devoted too much time during the 
day to botanizing, and llien we could procure no shelter. We 
had travelled from four in the morning till ten at niglit, with- 
out resting above an hour, and then were obliged to be down 
to aleep upon the bare rocks till the moon arose, and lighted 
us to the country house of the English consul, where we ar- 
rived richly laden with the spoils of the preceding day, at 
about six o'clock in the morning. I could easily give you an 
account of our excursion into the interior of the island, but, 
I bdlevc, that some botanical information will be more accep- 
table to you. We examined every spot with the greatest at- 
tention, find scarcely suffered a single plant that was in fiower 
to escape us. We collected, in the five days we spent in 
the country, altogether 224 species, and about lOOO speci- 
mens. Vegetation, however, is in general poor, and bore 
the character rather of that of Europe, than of the neigh- 
bouring Africa. As to the animals, they belong to European 
species, or are closely allied to them : Still, however, in what 
concerned the plants, the entire absence of Oaks, Firs, Birch. 
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Willows, &G, must strike every strangpr. All our European 
fruits are here cultivated ; but such as are not planted in a 
soil that is properly manured, are far inferior to ours in point 
of flsTour, at least such as we had the opportunity of eating. 
The grapes, indeed, must be excepted, which possess much 
lichness, and ore mostly red. The wine is a true claret, and 
the good old Madeira has the exact colour of Rhenish wine. 
The red, which is not a claret, is rare. All the naiive trees 
have coriaceous leaves, and one only bears an esculent fruit, 
which is an arborescent Vacdmum ; the rest liave been intro- 
duced by the Portuguese: One single species of Firy it i* aid, 
was found on the island when it was discovered, but that was 
soon extirpated by the use that was made of it in building, 
ibr which purpose the Chesaut is now employed and cultittt- 
ed. Of the thick stems of the arborescent Heaths (£ric<M,) 
which crown the top of the Pico Ruivo, and whose wood is of 
a beautiful red colour, they make props for their vines, which 
are not, as with us, trained upright, but horizontally, jufit 
above the ground, forming a green covering. 

As the climate of the different regions varies accocdmg to 
tile relative heights of the mountains, so we meet with veiy 
different plants at different elevations ; and the different bells 
or regions may thus be characterized. 

). Region of the Cacti, 
Which, according to our calculations, reaches to an elevation 
of 630 feet above the level of the sea. Von Buch gives the 
same extent to this region at Teneriffc. In Madeira, how- 
ever, the succulent Euphorhiw, and other African plants^ 
which abound in Teneriffe, are wanting. Caclus Ficus In4i- 
ca grows alone upon the bare rocks, and Vines, Canes, Figty 
Arums and Musw, and other southern fruits, are cultivated 
in the fields. This district is rich in wild plants. We 
found of 

Chyptogamia, one apcciea, and that, imleed, Adiantam capUlai Vcnc' 

MoNOcoTVLKDOKB, Seven; three Panlca, Cy^odon, Sttaria, Axdro- 
pogon and Milium. 

UiDOTyLEsoNB, Ehtf ; iroongK which, betides Ae gennre which 
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abound with ui (tuch as Rurrux, Cotivohiilvs, &c.) were C'otalaria, Phy 
lalii, Aiclepiai, Hetmiathia, Alracti/Ut, Ageratum, Sida, Mt/rlvt, CattiOi 



the Vinfe 



The Pomegranates^ Figs, and Bananas, which are planted 
about the houses, together with the bright green of the Arums, 
gave a singular charm to this district. Of these sixty-ra^t 
species, seventeen extended as far as the re^on of the ViiK 
and only tno of them were met with again at a liei{ 
£300 feet 

8. Region of the Vine. 

The cultivation of the Vine may indeed be SMd to com- 
mence at the sea shore ; but the Cactus does not accompany 
it above 630 feet. The Vine ascends to an elevation equal to 
3030 feet, but higher than that the fruit will not ripen. In 
this re^on the Arum, Cane, Mulberry, &c. Potatoes, Com, 
and Onions, are cultivated, but not the Bananas and Cacli. 
The hedges consist oi Myrtle ai\A Cliesmit. Agriculture is more 
successfully carried on here than elsewhere, on which account 
few wild plants are met with but such as we had already 
found in the lower region, and of tliose three that grew at a 
still higher cJevatJon. 

3. Regio!} of the Chesndt. 

This commences at a height of 2030 feet, and is eminently 
distinguished by the tall stout stems of the Chesnut, which 
tree ascends to about 2950 feet. Those that are found still 
higher are smaller, distorted, and bear no fruit. We stayed 
longest iu this region, and our success in collecting plants was 
proportionally great. We found of 

Cbvpiogami,!, twenty-lhree specieB, of whieli twelve were Ferns, one 
Darra and Wooiiwardia, five Lichens, Anthaceroi, Marchanlia, BoUtm, 
two Jtingermannix, &c. 

Mbkocotvledone, twelve, of onr common Genera ; only one Cora 
and a beautiful Ojperas. 

DicoTyi.EDONS, Bisty-six. Rumex five, Clethra, Lobelia, Aadryala, 
Chatnamelam, sn azboteBcent Euphorbia, twoahrubby species of TeucriKm, 
Cintrarla, DUandra. We found Dine of these species in the next region. 

4. Region of the SPAttTiUM. 

This terminated at a height of 39S0 feet, and is singularly 
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poor ia its vegetation. We found only one plant which we 
had Dot Been before, or which we did not meet with in the 
following region. The whole ridge is covered with the single 
Spartium. 

5. Reuion of the Heath. (Erica.) 
This extends to the summit of the Pico Ruivo, the highest 
point in the whole island ; and, according to our reckoning, 
is 5300 feet above the level of the sea. It ia very rich in in- 
teresting plants. In the middle of it are trees with coriaceous 
leaves, Clethra, an arborescent Tacc'mium, and two trees called 
TiB and Vintratko, but which, for want of flowers, we could 
not determine. Between the fourth and fifth region is a tract 
which is almost entirely covered with Pteris uquilina, and some 
other ferns, especially another Pteris. On many ridges they 
abound to the exclusion of all other plants, which was re- 
markably the case at a height of from 3920 to 4080 feet, 
whilst below them the Spartium, and above them the Ericas, 
maintain possession of the soil. But again, not far from the 
lop of the Pico, is a tract where the Ericas are supplanted by 
the Spartium, only, however, for a short space ; for the sum- 
mit is covered by the thick stems of the Heaths. Besides 
fifteen species of plants common to the lower regions, we 
found of 

Acoti;lei>ons, twelve species. Fezha and Lichens. 

MoKOcoTVLEBONS, sevcn, among ihera, two Scirpi. Two of Ct/itoii(- 
rus, Aira, and Agrotlii. 

DicoTtLEUONS, thirty ■seven. AiooDg them, a Sideritis, a heaatifol 
slauVby Echium, with a blue Epike, Crofadi/lium, Pt/relhivm, Phyllis, 
tWrO Scmperoiva, Sedum, Cutyledan, &c. There is no Pine region. 

It would, under existing circumstances, be too great a task 
to name all the genera which we have collected. We must 
reserve it for another opportunity ; and I will here only enu- 
merate the relative proportion of the spcies in some of the 
most etriking families. 

Filicea, 1 in 15. Ciclioracete, I in S3. L^uminosK, 1 in 23. 

Graminetc l in 11. Corymbiferw, I in 19. Caryophylleae, 1 in 37i 

Amentacete, 1 in HI. Saxifi-agcie, 1 in S2*. Jlalvaceff, 1 in T4. 
Eupbotbiaceie, I in 111- Labiatie, 1 in 19- Roaaci'e, 1 in 2S, 

UmbeUitern^, l in S9. Criicifera, 1 in S3. 
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1S4 Ccniribttlions to McUoroU^. 

Whence k appetirs that ihc island is decent in the non^ 
em families of the Saxifraget, Amentacea, CaryopkyUea, 
in the first of these especially. It is poor likewbe in the pre- 
dominant families of the tropics, the Euphorbiacece, MtUvaeea 
and Confmiifera:, which latter are only in the jwoportion of 
1 to 19, but at the Cape 1 to 5, and in other countries of the 
equator 1 to 6. But the Cicharacea, which belong to the 
temperate zone, are here numerous. 

In our walks, we found upon the shore whole baojcs of 
Fuci : hut it is at the Cape we hope to meet with treasures ia 
this department. 

Dr H. Kdhl. 



Art. XXIV-— CONTWBUTIONS TO METEOKOtOGY. 

1. On the Negative Electricity ofSftowers. By Mr John Foggo. 

ScDDEB and copious precipitations of moisture from the at- 
mosphere, whether in form of rain or bail, are generally at- 
tributed to the agency of electricity. Hail showers appear 
to be always accompanied by indications of electricity, amount- 
ing frequently to discharges of lightning with thunder. In 
every fall of rain, indeed, electrical indications more or less 
strong may be discovered ; but, in those extensive rains wliich 
spread. over vast tracts of country, the electrometer is seldom 
affected to a greater degree than may be easily considered as 
the spontaneous electricity of a moist atmosphere. But the 
showers, in which the influence of this element appears more 
decided, have characters different from general rains, and even 
from the heavy showers which occur in boisterous weather. 
They are more local, or circumscribed, of short duration, and 
the precipitation is most violent at the commencement ; and 
when they have been preceded by dry and cold weather, 
their effects are discernible in the rapidity with whicli vegeta- 
tion acquires a renewed freshness and vigour which cannot be 
imparted by artificial watering, or an ordinary shower of 
equal amount. They are also distinguished by the regulari- 
ty with which the variations in the kind of electricity succeed 
each other. When negative electricity occurs in bro^^ 
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I Am", m alternations wiih the positive arc in general so nptd, 
that it is difficult to note them down, and the changes from 

' posiuve to negalire are fretjucntiy iRtermpted by periods in 
whi^ it becomes null. H an electrometer be attached to. a 
conducting rod, when an electrical shower or hail cloud is ap. 
proaching, the phenomena are as follows : While the cloud is 
Still at aome distance, the air is generally strongly charged 
with + £. ; when the forentost portion of the ciond is nearly 
over the conductor, the electrometer collapses, and then ex- 
pands with — £. ; thiH state lasts a short while, when + £. 
shows itself, and continues till the cloud has passed over, when 
— £. makes its appearance, and is again succeeded by the na- 
tural positive electricity of the atmoaphere. 

Mr Howard of 1-ondon appears to have first distinctly stat- 
ed, that the electricity at the circumference of a nitnlms is 
negative, while that of the centre is positive. This ex- 
perienced meteorologist observes, that it would be very inter- 

' esting to ascertain whether the negative electricity is ascend- 
iitff, and the positive descending. About the end of the year 
18S3, I became anxious to make the experiment, conceiving 
that, if these ideas were found to be correct, they might be 
useful in explaining certain electrical phenomena, the history 
of which is at present very obscure. For that purpose, 
I prepared an apparatus, resembling that of Bennet, and 
connected with it a gold-leaf electrometer. No favourable 
opportunity occurred till the month of March 1824. On the 
IJtb of that month, we had, at this place, a brisk wind from 
tiie N. W., with frequent showers all around. About 3, 
p. M., large dense clouds passed over the zenith, letting fall 
heavy showers of hail. The conductor was armed with a 
smoking matcli, and erected from a south window. 

During the intervals of the showers, the electricity was 
always positive, and made the leaves diverge to their full ex- 
tent. Indeed, the electrical tension of the air was so great, 
that a detached electrometer was fully charged by the slight- 
est fticlion with a piece of dry silk applied to the brass cap, 
and even rubbing the outside of the glass with soft leather 
Opened the leaves to more than W. 

During the sboirers, or when the clouds were over head. 
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> precipitation took place, the E. was invariably p 
Mtive, and of such intensity, that I could at any time dmr 
sparlcB from the conducting- wire, by preseDting my finger to 
it. I likewiae ascertained, that, by taking hold of the wire^ I 
could at pleasure intercept the fluid from reaching the instru- 
ment, BO that the charge was, without doubt, received from 
the atmosphere or cloud. On the other hand, when the edge 
or circumference of the cloud was nearly over the conductor, 
the electricity became — , and appeared to be fully as strong 
as the positive charge. I found, however, that it could not 
be intercepted as before, by taking hold of the wire, nor by 
touching it with a pointed steel rod. The fluid was, therefore, 
not proceeding from the cloud as before, but was given off by 
the earth to the cloud. By presenting the steel point to the 
instrument itself, the divergence was so much increased as to 
endanger the gold-leaf, and sparks were heard to pass rapidly 
between the point and the electrometer, while sharp pricks 
were feit when the finger was approached to the brass cap. 

In experiments on atmospherical electricity, I sometimes 
find it most convenient to employ an electrometer of the con- 
struction represented in Plate I. Fig. 31. It consists merely 
of a pith ball suspended by a fine silver-wire from a ring or 
loop, imbedded in ecaliog-wax, by which it is attached to the 
lid of the instrument. The lid is of turned wood, and through 
it are inserted the two glass tubes A. A, These tubes arc 
about one-third of an inch in diameter, and are coated with 
sealing-wax on the internal surface. Brass knobs or caps are 
fixed on the lower ends of the tubes. Into one of the tubes, 
the end of a chain, proceeding from the conducting rod, is fix- 
ed so as to insure direct contact with the knob or cap, and a 
similar chain is placed within the other tube, to estabhsh a 
communication with the earth and knob. The latter chain is 
about two yards long, and is covered with oiled silk, except 
at the ends; it is secured in its place by a pledget of silk. 

When the conductor is elevated with this instrument at- 
tached to it, and the end of the covered chain rests on the 
earth, the pith ball is attracted by the knob connected with 
the conductor. It then carries tlie cliarge it has received 
to the other knob, and is thus made to vibrate between them 



Aaxyunt qfan Improved Hj/grometei: 



WT 



so long as any electricity is brought down by the conductor. 
As the insulation of the pith ball is easily insured, this form 
is more delicate than electrometers with two pith balls, or 
even those of goldJeaf. 



2. Account of an Improved Hygrometer. 

It has occurred to several meteorologists, that Mr Danieirs 
hygrometer might be simplified, by applying the elber direct- 
ly to the ball of a simple thermometer. Mr Jones of London 
employs a thermometer with a ball of black glass, and bent 
twice at right angles, in order (so far as we can judge from a 
very imperfect description of the instrument in Mr Brande's 
Journal) to bring the deposition surface more easily on a 
level with the eye of the observer. When one part of the 
ball is moistened with ether, the vapour of the atmosphere is 
condensed upen the other, and the temperature at which this 
takes place is noted. A similar method has been used during 
the last sumjner by a correspondent who has favoured us with 
a description. A thermoiueter, with a ball of black glass, has 
adapted to it, by gum arable, a ring of silver, (as in Plate I. 
Fig- 32-) the upper part of the ball being covered with mus- 
lin. By this contrivance, the ether, when dropped or the 
muslin, is prevented from reaching the lower part of the ball 
on which the dew is deposited ; and, unless some method of 
this kind be used, we do not see hotv it is possible to insure 
accuracy of observation. It has been suggested to us by 
several practical meteorologists, that. In this arrangement, 
there Is a pos^bility of error from the circumstance of the de- 
position surface not being in immediate connection with the 
stem, or that part which Indicates the temperature of the in- 
strument. Should this suggestion be found correct, It will 
be necessary to employ a thermometer, bent as in Plate I. 
Fig. 83. If the ether be dropped on the upper part of the 
ball (a) the vapour is condensed upon the lower portion, 
wblcb is the part that gives the temperature of deposition, 
and- every chance of error is avoided. 

N. 
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Aet. XXV. — Account^ the XHseoveriet and Eaaperimenit if 
the Swedish Ckeimsts during the year 1825. Drawn up £h 
this Journal by a Correspondent at Stockholm. 

1. Prqfestor Bersdiuis Discovery of Lithia in Afintrdl 
Walers. 

PaorBasob Beozslius lias been occupied with the exannna- 
tj<Hi of several mineral watcr§ from Bohemia, viz. ihoae of 
iIk Eger, or Franzensbad, and those of Marienbad. Then 
waters were found to contain the same substances which thii 
chemist detected in those of Carlsbad, the analysis of v)iicli 
has been for some time before the public, " but in the p>» 
analysis he has found also lithia. The quantity of the cai^ 
Date of the alkali is very small, particularly in the water* of 
Carlsbad, and in that of Eger ; but the waters of the spring 
called Ereuzbrunn, at Marienbad, cont^n as much as a cen- 
tigramme of the carbonate of lithia in every bottle. 

The following is M. Berzelius's method of discoroing thii 
•Uuli in any eolution. He precipitates the lime by means 
<rf oxalate of potash, and afterwards separates the magne- 
sia by carbonate of soda, but the mixture must be evaporated 
to dryness, and the residue fused ; for otherwise Some of the 
magnesia would be easily rcdissolved in the form of a double 
Carbonate of soda and magnesia. The mass, taken up by the 
water and filtered, will not give any farther precipitation even 
when pure phosphate of soda is added ; but if it contains lithia, 
it will become turbid during the evaporation, which must be 
continued till the matter be perfectly dry. It is next redis- 
solred in a very small quantity of cold water, which leaves 
undissolved a double phosphate of soda and lilbia, equivalent 
to one-third of its weight of carbonate of lithia. The charac- 
ters which distinguish this phosphate from the earthy phos- 
phates with which it may he confounded, arc as follows : 
It is very fusible before the blow-pipe. When melted with 
carbonate of soda, it enters with the soda into the charcoal. 
On a leaf of pintina the melted mixture is limpid. Thi 

• See this Journal, toI. ii. p. 176, January teSa. 
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earthy phosphates remiun on the charcoal while the soda pe- 
netrates it, and do not give a hmpid mixture when they arc 
melted on a leaf of platina. With twice its weight of carbo- 
nate of lime, it fuses at a red heat, without, however, attacking 
the platina, as lilhia ordinarily does ; but if some drops of 
water are added to it, and afterwards evaporated, ihc platina 
becomes yellow all round when tlie mass is heated anew. 



9. Professor Berzeltus's Ewperimenta on the Orange Gas pro- 

ducedyrom a mixture of Fbior-Spar and Chromate of Lead. 

As the English and French Journals have already given 
an account of Professor Berzchus's experiments on the differ- 
ent combinations of the fluoric acid which have facilitated the 
reduction of SUicruTn, Zirconium, and Tantalum, we shall not 
at present enter upon the subject. 

A German chemist, M. Unverdorben, has published some 
experiments on the fluoric acid, the most curious of which 
was that in which, after mixing together fluor-spar and 
chromate of leail, he distilled them in a leaden retort, with 
fuming or anhydrous sulphuric acid. From this there result- 
ed a gas, which could not be collected, because it destroyed 
the glass. This gas gave a very thick yellow or red smoke. 
It was readily absorbed in water, which was then found to 
contain a mixture of chromic and fluoric acids. When it 
came in contact with air, the gas deposited small rod crys- 
tals, which were those of chromic acid. 

Professor Berzelius repeated these experiments of M. Unver- 
dorben, and he found that the experiment succeeded equally 
well with common concentrated sulphuric acid. He collected the 
gas in glass flasks covered with melted resin, and fllled with 
mercury. The gas had a red colour. It gradually attacks 
the reain, deposits chromic acid in. its mass, and penetrates 
even to the glass, which it decomposes without change of 
volume, the chrome being replaced by silicium. Amrao- 
niacol gas introduced into it burns with explosion. Water dis- 
solves it, and yields an orange-coloured fluid, which, evaporat- 
ed to dryness in a jilatina dish, leaves as a residue pure 
chromic acid. The fluoric acid volatilizes entirely. This 
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method is at present the only one which gives chromic aod 
perfectly pure. 

If the gas is received in a platina vessel of some depth, 
whose sides have been slightly wetted, and into the bottom of 
which the gas has been made to descend, the water begins to 
absorb the gas, but, by and bye, crystals of a fine red colour 
are seen to form themselves round the opening of the metal- 
lic tube which conveys the gas, and, in a short time, the ves- 
sel is filled with a red snow, con^sting of crystals of chromic 
acid. The fluoric acid dissipates itself in vapour, and ab- 
sorbs entirely the water added at the beginning of the ex- 
periment. These crystals have this curious property, that, when 
they are heated to redness in a platina dish, they begin at 
first to melt, end afterwards, by a slight explosion, accompa- 
nied with a flash of light, they decompose themselves into 
oxygen gas, and the green protoxide of chrome. The chro- 
mic acid which has been dissolved in the water does not pre- 
sent this phenomenon. It fuses during its decomposition, 
but it does not give a flash of light. This difference does not 
arise from its containing water, for it is perfectly free from 
it when it is heated to a little above 100° centigrade. 

M. Unverdorben had already observed, that crystals of 
chromic acid, introduced into amraoniacal gas, are decomposed 
with a flash of light. The ammonia is destroyed, and the^aod 
leaves the protoxide as a residue. It is necessary to make 
these experiments quickly, as the crystallized acid is deli- 
quescent. 

In distilling chromate of lead with chloride of sodiimi, we 
obtain a gas similar to the preceding, and which contains 
chrome combined with chlorine, in such proportions, that the 
water, by its decomposition, gives rise to the formation of the 
hydrochloric and chromic acids. T'he gas is red, and may 
be collected over mercury, but it is very much charged with 
chlorine, when it it is prepared by means of the common con- 
centrated sulphuric acid, whose water of combination destroys 
a certain quantity of the gas. 
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3. Jccofmt of Professor Berzdius's Method of Detecting Ar- 
senic in tfte Bodies of Persons Poisoned. 

Professor Berzelius has lately given some instructions for 
the discovery of arsenic in persons that have been poisoned 
^ith it. He considers the reduction ^arsenic to the meiallic 
atate as the only inctmtestible j>ro(^qf the presence vf ikit poi- 
aon. Arsenic may occur in ttvo ways, viz. when it is found 
in substance (in the state of arsenious acid) in the dead body, 
and when it is not found in this states though the intestines 
.of the dead body may contain it in the state of a solution. 

In the first of these cases, it is easy to determine the pre- 
GSBce of arsenic. In ordi'r to do this, take a piece about 
three inches long of an ordinary barometer tube, and having 
drawn out one end of it C B, as shown in Plato I. Fig. 34. 
into a much narrower tub^ close the efid B. Let some of the 
arsenic found in the body be now put in at the open end A, 
so that it may fall down to the end B. Any quantity of this 
arsenic of sufficient volume to be taken from the body will 
suffice for this purjwse. The arsenic being at the end B, 
a little charcoal is let fall upon it, after it has been freed from 
all moisture by bringing it to a red-heat with the hlow-pipe. 
The charcoal is then heated in the tube at the flame of a 
spirit-lamp, the point B being held out of the flame. When 
the charcoal is very red, the point B containing the arsenic is 
drawn into the flame. The arsenic is then instantly volati- 
lized, and passing into vapour by the red charcoal, it is re- 
duced, and reappears on the other side of the flame in a me- 
tallic state. The flame is then brought slowly towards the 
metalhc sublimate, which is thus concentrated into a smaller 
space in the small tube, and then presents a small metallic ring 
shining like polished steel. • We have now only to verify, 
by its smell, that the metallic sublimate is arsenic. For this 
purpose, cut the small tube witli a file a little above the sub- 
limate, and, having heated the place where it lies, put the nose 
above it at a small distance, and the particular odour of the 
metal will be immediately perceived. 

• Had the experimeiil Iwen made in the wide part of the tube, the re- 
sult wouUl BCircely have been visible with a Finall quantity of arsenic. 
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In the case where the solid arsenic cannot be found, we 
must collect as much as possible of the contents of the sto- 
mach and the intestines, or even cut the stomach in pieces, 
and mix it with its contents. The whole is then to be di- 
gested with a solution of hydrate of potash. Hydrochloric 
acid \b then added in excess. The whole is filtered, and, if 
the liquid is too much diluted, it is concentrated by evaporation. 
A current of sulphuretted hydrogen is then passed through it, 
which precipitates the arsenic in the form of the yellow sulphu- 
ret. If the ijuanlily of arsenic is very small, the liquid will 
become yellow without giving a precipitate. It must then be 
evaporated, and, in proportion as the hydrochloric acid be- 
comes more concentrated, the sulphuret of arsenic will begin 
to be deposited. It ia then filtered. If the sulphuret re- 
maining on the filter is in too small a quantity to be taken 
from the paper, add some drops of caustic ammonia, which 
will dissolve it. Then put the liquid which posses the filter 
into a watch-glass, and evaporate it. The ammonia will be 
volatilized, and will leave as a residue the sulphuret of arsenic. 
If it shall still be difficult to collect the sulphuret, we must 
put into the wai«h-glass a litttle pulvetiKcd nitrate of potash, 
and, with the finger, mix the sulphuret with the nitrate of 
potash, which detaches it from the glass. At the bottom of a 
small phial, or a piece of glass tube, shut at one end, melt a 
little nitrate of potash at the flame of a spirit-lamp, and in- 
troduce into it, when melted, a little of the mixture which 
contains the sulpliuret of arsenic. It is oxidized with efferves- 
cence, but without fire, or detonation, and without loss of 
arsenic. The melted salt is then to bo dissolved in water, and 
lime added in excess, and the liquid boiled. The arseniate 
of Hme will then be deposited, and may be collected. When 
dried, it is mixed with charcoal, and then brought to a red 
heat by the blow-pipe, and a small quantity of this mixture 
is allowed to fall to the end B of the above tube. It is now 
gradually heated to expel all humidity which tends to throw 
it into the wide tube A C, and when it is very dry, heat at 
the flame of the blow-pipe, the part of the tube which con- 
tains the mixture. The arsenic will be disengaged, and be 
sublimed, at a distance from the heated part. An addition of 
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vitrified boracdc acid greatly promotes the decompositiou 
which then takes place at a less elevated temperature ; but 
this acid frequently contains water, Eind produces a bubbling 
of the melted matter which raises it in the tube, and causes 
the vii^urs to issue by perforating the softened part of the 
glass. 

M, fierzelius mainuins, that the Hxtk pari of a grain of 
sviphuret of arsenic is sufficient to make three different trials ; 
but he adds, that, when we have discovered only very small 
traces of arsenic, we must tike care not to introduce any by 
means of re-agents, among which, both the sulphuric and the hy- 
drochloric acid may cont^n it. The first almost always contains 
some arsenic when it is not manufactured from volcanic sul- 
phur, and the second, in consequence of sulphuric acid being 
used in the preparation of the hydrochloric acid, yields the ar- 
senic which it contains in separating it from soda. We must, 
therefore, be certain of the purity of these rc-agents. 

When death has been caused by the arsenic, and not by 
the arsenious acid, the process must be modified, because the 
sulphuretted hydrogen gas decomposes the arsenic acid too 
slowly. In this case, we must add liydrosulphuret of ammonis, 
which reduces tlie arsenic acid to the state of sulphuret, which 
is afterwards precipitated by the hydrochloric acid. * 



I 



4. Professor Berselius's Researches on Mdiybdc^na. 

In studying the properties of molybd^na, M, Beraehus has 
found that this metal, of which we knew only the purple ox- 
ide, produced by drying the blue oxide, and molybdic acid, 
has two salifiable oxides, whose saline combinations were till 

* II is obvious that Berzclius has cot seen Dr Christiaon's pupcr on tht; 
" Detection of minute quantities of arsenic in mixed fluids." These gen- 
tlemen agree in prscipiuting ftrsenioua acid by sulphuretted hjdroi(en, eo 
as to obtain the ydlow sulpburet ; but their subsequent methods difier : 
Berzelius adopts a process which requires all tlie dexterity of as expert a 
chemist as himself for conducting it with succest. Dr Chrislison, on the 
contrary, scrapes the sulpburet from the filtre with a knife, which may he 
done though a very minute portion of it is present, anil obtains metallic 
arsenic at once by heating it with black flux. We refer for particiibrs to 
his paper in the Edinharifk Medical lind Siireical Journal. 
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now unknown. The dcutoxidc may be procured by dtgetl- 
ing a mixture of molybdic acid, metallic inolybdiena, and 
sulphuric or hydrochloric acid, till the colour of the liquid 
becomes a deep red. Instead of metallic molybdaena, we 
may substitute metallic copper. The red liquid gives, wiiii 
ammonia, a rust-yellow precipitate, which is the hydrate of the 
deutoside of molybdEena. This hydrate is very soluble in 
water. When it is washed, the water, after having removed 
the saline substances, which caused its precipitation, begins to 
dissolve the hydrate, and becomes yellow. It at last dissolves 
it entirely, and the saturated solution is red. It reddens 
tumaol. The hydrate dissolves in acids, and gives sails, 
whose solutions are red, but which, when evaporated to dry- 
ness, are almost black. 

The protoxide is produced when we macerate the solution of 
asalt, with a base of the deutoside, with mercury, and add, from 
lime to time, a liquid amalgam of potassium. The colour of 
.the liquid becomes deeper, and ends by growing black. Before 
the introduction of the amalgam, we must add to it hydro- 
chloric acid, in order to prevent a part of the deutoxide from 
being predpitated before its entire reduction to the protoude. 
The blaek solution is tiien precipitated by ammonia, and the 
black precipitate is the hydrate of the protoxide, which must 
be well washed, and then dried in vacuo. The hydrate ap- 
pears then under the form of a jet black powder. When 
heated in vacuo, it gives out slowly its water, and afterwards, 
at a temperature which approaches to that of brown-red, it 
takes fire, and burns with scintillation. The barometer of 
the tur-pump is not affected by this phenomenon, which, in 
other respects, is of the same nature as that which is observ- 
ed in the hydrate of the peroxide of iron, and the protoxide 
of chrome, and of zircon. The anhydrous protoxide is in- 
soluble in acids. When heated in air, it takes fire, and bums 
feebly, producing the brown oside of molybdasna. The salts 
of this oxide are black, and their dilute solutions have a com- 
pound colour of green, black, and brown, though sometimes 
tbey assume a fine purple colour. The fluate of the protox- 
ide, for example, is a very fine purple, and the double fluates 
with potash, soda, and ammonia, are of a rose red colour. 



Prof. Berzelius's Raearchca on Moh/bdana. \SB 



^^ Prof. 

ll^!^ order to form the protoxide of mol^bdicna, we may 
make use of zinc in place of the amalgam of potassium, Lut 
the protoxide then retiuns the oxide of ziar in a very obstinate 
manner. 

What is called molybdous acid, that is to say, the blue ox- 
ide of inolybdtena, is not a particular acid. It canrot be 
combined with alkalis, which, on the contrary, decompose it, 
by precipitating the hydrate of the yellow oxide, and combin- 
ing with the molybdic acid. It may be produced most readi- 
ly in dissolving the bimolybdate of ammonia, and adding to 
it a solution of a salt with a base of the deutoxide. It pro- 
duces a precipitate of a fine deep blue, which is very solu- 
ble in water, and is only deposited because the water contains 
salts. We may wash it with a solution of sal ammoniac, after- 
wards removing the salt by a little cold water. It gives with 
warm water a bhie solution, Iiighly saturated, which may be 
easily preserved at the ordinary temperature of the atmo- 
sphere. In the dry form it resembles indigo, and retains its 
solubility in water. 

Professor Berzelius has found, that the deutoxide of molyb- 
d»na is composed of one atom of raolybda;na, and two alximi 
of oxygen. The molybdic acid contiung three atoms. The blue 
oxide is a bi-molybdate of the deutoxide of molybd^na, that is 
Mo + 4 Mo. There is still another combination between the 
oxide and the acid which is produced when the blue liquid is 
digested with metallic molybd9[}na. It is green, equally solu- 
ble in water, and precipitable in sal ammoniac. M. Berzelius 
supposes its composition to be Mo + S Mo. Tungstic acid 
likewise combines with the deutoxide of molybdEena, and tlie 
combination is very soluble in water, and of a superb pur- 
ple colour. It is also precipitated by sal ammoniac. 

The molybdic acid performs the part of a base towards the 
stronger acids. M, Berzelius has examined them in this point 
of view, and has described some of the salts which it forms. 

M. Berzelius has discovered a new sulphuret of molyb- 
dcena, proportional to the molybdic acid. It is of a ruby 
colour, transparent and crystallized. It combines with the 
metallic protosulphurets, and forms with them paiticular salts, 
of which a great number are soluble in water. 
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Molybdaena combines with chlorine in three proportions. 
The first is red, and a little volatile. The second is blaok, 
very fumble, very volatile, and crystallizes in a black mass, 
of a brilliant colour, like iodine, which it resembles even in 
the colour of its gas, which, however, is more red than violet. 
The third is colourless, and crystallizes in scales. These 
three chlorides correspond to the muriates of the protoxide, of 
the deutoxidc, and of the peroxide, that is to say, of the acid. 
Iodine does not combine in the dry way with molybdsena, 
but the hydriodic acid dissolves the protoxide and the deu- 
toxide. The molybdic acid decomposes it, and separates the 
iodine from it 

The best method of obtaining molybda^na, in some quanti- 
ty, is to heat the molybdic acid in a porcelain tube. When 
this tube is heated to redness, there is introduced into it a cur- 
rent of hydrogen gas, which is continued as long as it pro- 
duces water. ~ 



'obi^M 
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M. Setterberg has found that the dcutoxide of cobalt decom- 
poses sulphuretted hydrogen gas when cold. The sulphuret 
thus produced contains three atoms of sulphur. Hydro- 
chloric acid dissolves some of the cobalt in it, and leaves an- 
other sulphuret of cobalt in the form of a black powder, which 
containsj^ur atoms of sulphur for one atom of metal. 






6. M. Mosander on the Precipitation of Magnesia by Ci 
nale of Soda. 

During the analysis of a new species of noble serpentine, 
M. Mosander mode an observation which merits the atten- 
tion of chemists who are occupied with the analysis of mine- 
rals. He remarked, that when the carbonate of soda is used 
to precipitate magnesia, the precipitate contains a double carbo- 
nate of soda and magnesia ; that the alkali cannot be removed 
from it by edulcoration with water, and that the washings al- 
ways contain magneHa. It b necessary, therefore, to evapo- 
rate the alkaline liquid to diyness, and melt the salt to render 
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the magnesia caustic. As carbonate of potash is commonly 
used for tbis operatiotj, there is no risk of being exposed to this 
inconvenience ; but it is evident, that, whenever the liquid con- 
tains a salt with a base of soda, even though potash is used to 
precipitate the magnesia, the double carbonate of soda and mag- 
nesia ought to be precipitated. 

7. M. Maiandff^s Aiialys'is of lite Oxides of Irt/n, Jbrmed by 
continued Heat. 

It is well known that M. Berthier analyzed the cinder 
which is forraed on pieces of iron intended for being laminat- 
ed to form iron-plate, and that he considered it as a new de- 
gree of oxidation of iron, which contained IJ as much oxygen 
as the protoxide. M. Berzelius kept a piece of iron, intended 
for iron-plate, forty-eight hours in a furnace. The oxidated 
crust was two lines thick, and exhibited, what M. Berthier 
has also observed, two distinct layers. M. Mosandcr under- 
took the analysis and examination of it. It was at first evi- 
dent, that M. Berthier had analyzed together two distinct 
substances. The interior layer is more black than the other, 
has a grained fracture of little lustre, and is very slightly 
magnetic. The exterior layer has a brilliant metallic lustre, 
a bright and shining fracture, and a grey metallic colour, and, 
what is very remarkable, has a powerful action on the mag- 
netic needle. 

M. Mosander found that the layers consisted of 

Inner La^er. Auime. Outer Layer. 
Peroxide of Iron, 87 1 36 

Protoxide of Iron, 73 3 6* 

The formula for the first is Fe+SFe. The analysis of the 
oliter layer is the same as M, Berthier had obtained for the 
two layers mixed together. This approached to Fe+StFe. 

But, as on this occasion, the oxidated layer was supplied 
with oxygen from the outer layer, and with iron from the in- 
terior layer, ii may be supposed that there was an insensible 
gradation from the most oxidated to the least oxidated side. 

M. Mosandcr was thus led to analyze different zones of the 
two layers ; and he found that at the exterior layer this was 
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actually Uie arrangement. The esteroal surface consisted of 
tJie red o:ude, quite pure \ below this was the ordinary ta^. 
netic oxide {oa^idumJejTOsq/irricum of Berzelius,) and farther 
in the quantity of protoxide gradually increased to the com- 
mencement of the interior layer, which he found homogeneous 
throughout. It appears, then, lo be determined by these ex- 
periments, that we have two combinations of the peroslde of 
'ron with the protoxide, that is, the magnetic oxide Fe + Fe, 
and the less magnetic one which forms the inner layer of the 
oxidated crusts produced upon metallic iron by heat, Fe+SFe. 
Stockholm, November lOth 1825, 



Akt. XXVI.— Oh same Remarkiibh Concretions which are 
Jbnnd in the Sandstone ofKerridge in Cheshire.* By Sa- 
Miriii. HiDDEET, M. D. F. R. S. E. and M. G. S. Secretary 
to the Society of Scottisli Antiquaries. Communicated by 
the Author, 

The stouy concretions that form the subject of this short pa- 
per are found under circumstances that it will be previously 
requisite to describe. They are obtained from a sandstone of 
the coal formation composing a small ridge of hills named 
Kerridgc, situated about three miles from Macclesfield, in 
Cheshire. Not far distant is the more recent deposit of the 
newer red sandstone, or red marie formation. Near the junc- 
tion of the sandstone, of the coal formation, and of that of the 
red marie, there is a considerable disturbance of the strata. 
The celebrated hill of Cheshire, Alderly Edge, which rises 
abruptly from a level country, has its strata of the newei- red 
sandstone, inclined at about an angle of 20* while the adjoin- 
ing strata of the same formation are nearly horizontal ; anfl 
in like manner, tiie strata of Kerridge belonging to the sand- 
stone of the coal deposit, exhibit numerous faults aud disloca- 
tions, being likewise intersected by small rents, or fissures, 
such as I have observed to take place in the vicinity of whin 
dikes; but, in this instance, the disturbing cause has not 
made its appearance. The seams of coal in the immediate vi- 

" Rend at the Royal Society of Edinburgh, 5th December 1884. 
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cinitj, from partaking of the dislocation, are said to have de- 
fied the operations of the miner. In fact, there are no rocks 
of this kind which I have examined, where the Huttonian 
could discover more presumptive proof in favour of that theo- 
ry, which attributes the elevation and dislocation of strata to 
an expansive power acting from beneath ; and this view would 
find additional support in the very remarkable induration 
which prevails through all the strata of Kerridge, — a circum- 
stance which the same theorist would refer to the intense 
influence of subterranean heat, which operated on these se- 
condary strata at the period of their consolidation. This un- 
comnjon induration has long rendered the sandstone of Ker- 
ridge one of the most valuable quarries of Cheshire, for, being 
very fissile, it readily splits into laminie of various degrees of 
thickness, yet so very firm in its consistence, as to render it in 
great demand for the purpose of roofing slate. But hard as 
is the general structure of this sandstone, it is not unusual for 
the workmen, while quarrying it, to meet with considerable 
patches of the rock, the dimensions of which are often seve- 
ral yards, acquiring an almost superlative degree of indura- 
tion. In this state it is converted to the puriwaes to which 
trap-rocks of unquestionable igneous origin are applied, bang 
used for paving and repairing the roads of the country. 
When a patch of this unyielding rock occurs, it is very signi- 
ficantly named by the labourers bunit stone. This mode of 
accounting for the phenomenon, induces us lo suspect, that 
some Huttonian had g^vcn to the rock so Plutonic a name, 
otherwise the originality of the theory taught by the illustri- 
ous founder of this school becomes questionable, having been 
anticipated by the popular view of the same kind entertained 
by the illiterate quarry-men of Kerridge. But who, in this 
age of theorizing, can boast a system that will long remain 
unchallenged ? The peasants of Cheshire have, from time im- 
memorial, speculated upon the highly inclined strata of Al- 
derly Edge, almost in the same manner as Hutton himself 
would do were the same phenomena to present themselves to 
his notice. They have elevated these rocks by an expansive 
force, alleging that an immense vacant space exists beneath 
them, which they say may be distinctly recognized by the 
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hollow sound that is emitted whenever a traveller rides over 
the hill,— the sound being responsive to the tramp of his hone's 
feet. It would, however, have been welt if an hypothesis lilte 
this had even here stopped short ; but as geology and romance 
are often united, the theorists of Cheshire, on the principle 
of nature abhorring a vacuum, have filled this vacant space in 
the hill of Alderlcy with valorous knights in armour and the 
fair objects of their chivalrv- Nor have the natural pheno- 
mena exhibited at Eerridge been less the subject of bold spe- 
culation. The hill is considered as spdUbound, the indications 
of which are not only the burnt stone, but certain remarkable 
concretions found imbedded in the rock, which were first in- 
troduced to my notice under the name of inHch-knols, As- 
suredly the origin of these concretions is as puzzling as most 
appearances which the geologist encounters. It may be ques- 
tioned, therefore, whether it is not more prudent to allow the 
theory whicli the popular voice of superstition asagns to their 
causation to remain undisturbed, tlian to hazard, on this oc- 
casion, any conjecture of my own, which may perhaps be not 
a whit the less chimerical. 

The stony concretions, named witdt-knalSy which are found 
in the Hill of Kerridge, occur in some abundance, being de- 
tected when force is applied to the block of stone in which 
they lie concealed, for the purpose of splitting it up into rhiii 
slabs. When a stone has been thus split in the direction of 
the plane of its fiasility into two parts, one slab shows a 
round hollow in the form of a basin, while the other slab ex- 
hibits the segment of a solid sphere of sandstone projecung 
from its surface, and exactly fitting the basin-shaped hollow 
of the other slab into which it was received when the two 
fragments were united in Htu. (See Plate I., Figs. 29. and 30.) 
If we could be assured that the fragment in which the basin- 
shaped hollow is found was in aiiu always the lowest, the 
parallel and horizontal lines, which, on a reference to Fig, 30, 
of the Plate, will be found to encii'cle the projecting segment 
of the spheroid body, would be easily enough accounted for ; 
they would indicate a succession of layers of sandstone, which 
iiad filled up the corresponding hollow of the other slab. 
But I could not learn that this relative situation hi aitoofthe 
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two fragments had been completely ascertained ; or, graining 
evcD that this had been done, there would still remain a ques- 
tion touching the origin of the basin in which these parallel lay- 
ers of sandstone were deposited. A theory has been hazard- 
ed by one of my friends, that the hollois might have been 
induced by the corroding action of running water, which was 
afterwards filled up by successive deposits of sand, that be- 
came indurated during the process of consolidation which the 
rock underwent. This view, however, admits of little to be 
Sfud in its support. 

The dimensions of the specimen, a drawing of which ac- 
companies this account, are as follows :• From A to B 13 
inches ; from C to D, 17 inches ; from A to C, ISJ incbea ; 
from B to D, 14J inches. The diameter of the basin, and of 
tlie corresponding section of the spherical body, is 10 inches. 
All these concretions differ in no respect, as to the nature of 
the rock of which they are composed, from that of the solid 
slab in which they are found imbedded. They are of various 
uzes, some being double the magnitude of the specimen which 
is figured in the Plate. Nor is the form of the basin, and 
consequently of the concretion which fills it, always the aame. 
One specimen had a form something between oval and triangu- 
lar, the recipient basin corresponding to it. 

In the same sandstone where these concretions are found, 
I detected the fossil remains of gigantic reeds, such as arc 
usually found in coal-fields. 

This is all the description which I have to give of these 
concretions, and of the circumstances under which they are 
found ; my object being rather to introduce them to the no- 
tice of the naturalist, than to offer any hypothesis on their 
ori^n, regarding which, I actually feel great tack of inven- 
tion. Without any furtlier observations, tljcrefore, I shall 
leave the witch-knots of Kcrridge to be unravelled by some 
more successful geological conjuror than I would confess ray- 
self to be. 

• I am indcbteil for tlie Epedmen to Philip Anfrobua, Esq. of Buliing- 
ton, who was bo obliijing ns to point out lo me thcsiteof thoBccc 
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Art. XXVII. — Notice regarding the Discovery of Live 
Cocklea m a Peal Moss at a great distance Jrom t)te Sea. By 
John Stakx, Esq. M. W. S. Communicated by the Author. 

At the meeting of theWemenan Society on the 19th ofNo. 
vember, Henry With&m, Esq. read a very interesting paper 
" On the Discovery of Live Cockles in Peat-moss, at a great 
distance from the Sea, and much above its present level." 
These shells were discovered in the month of October last in 
Yorkshire, about forty miles from the sea-coast, in the course 
of a mineralogical excursion by Mr Witham through that 
county. He was led to the spot by a tradition which prevailed 
in the country of this anomalous occurrence, and found the 
cockles ahve in the sandy bottom of a drain which had been 
formed through die moss. This peat-moss is situate about a 
mile and a half, or two miles, (we understood him to say) from 
Greta Bridge, and about two miles from the river Tees. 
That cockles had existed in that spot for a period of unknown 
antiquity is ascertained from the name of the farm in which 
this peat-moss occurs, and which it has borne for centuncs — 
Cockkshury. Specimens of the cockles were laid on the table 
by Mr Witham, and of the sand in which they burrowed ; 
and live specimens would have been exhibited, but from the 
circumstance of the ditch being frozen over when a friend 
visited the place for the purpose of procuring ihem. The 
cockles are found in considerable quantity. Mr W, gathered 
a number, and even had the curiosity to eat some of them. 
They differed but little in taste from the common cockle, un- 
less it were that they seemed not quite so salt. 

The specimens of the shells exhibited by Mr Witham, and 
of which the writer of this notice, by the kindness of that gen- 
tleman, is in possession of one, agree in every respect with 
those found on most of our sandy shores — the Cardiuvt edule 
of LinitKus. They are of the ordinary size, and nothing in 
their external appearance would lead any one to suspect they 
were from a locality so very different. With the exception of 
one instance, which has been pointed out to us by a scientific 
friend, nothing similar, as far as has come to our knowledge, 
has been remarked before ; though the publication of Mr 
Witham's discovery, by directing attention to the subject, may 
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lead to the knowledge of collateral facts. The instance allud- 
ed to is found in the Description of Zetland by John Brand, 
published in 1 701 ; and as the statement is interesting, and the 
book in which it occurs of considerable rarity, we give the 
passage in the vords of the author : 

" A gentleman in the parish of Dunrossness told one of the 
ministers in this country, that about five years since a plough 
in this parish did cast up_/rea/i Cockles, iho' the place where 
the plough was going was three-quarters of a mile from tlie 
sea; which cockles the gentleman saw made ready and eaten. 
How these shell fishes came there, and should be fed at such 
a distance from their ordinary element, I cannot know, if they 
have not been cast upon land by a violent storm, much of the 
ground of this parish, especially what they labour, lying very 
low, and the sea hath been observed in such storms both to 
cast out stones and fishes ; or if these Cockles have been found 
in some deep furrow, from which to the sea there hath been a 
conveyance by some small stream, upon which the sea hath 
flowed in stream tides, especially when there is also some stono 
blowing. If only shells were found, such as of oysters and 
the like, the marvel would not be great, seeing such are found 
upon the tops of high mountains, at a greater distance from 
the sea, which, in all probability, have been there since the 
universal deluge; but that any shell-fish should be found at 
some distance from the sea, and fit for use, is somewhat won- 
derful and astonishing."' 

When Dr Hibbert was recently in Shetland, he was led by 
this curious passage to make inquiry on the spot regarding 
these cockles, but could procure no information on the subject ; 
and the surface of the soil being covered to some depth by 
drifted sand, precluded further investigation. 

Professor Wallace, it may be mentioned, found oyster shells 
in Bagshot Heath, too recent in appearance to be character- 
ized as fossil, of which the origin is not known; and modem 
experiment has proved that shell-fish may be transferred from, 
salt to fresh water with impunity, though it is difficult to 
believe that the ingenuity of our ancestors exerted itself 
in providing such articles of luxury in such a way. The 

" A Brief Deacriptmn nf Orkney, ZeUanJ, Pighfland- Firth, and Caith- 
te^j J^n Bj^nd. Edinburgli, Printed by George Mosman, ITOI. 
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faot observed and related by Mr Wiiham, therefore, of lire 
cockles being found at a distance so considerable from tbe sn, 
and at sucb a height above its level, can only be accounted 
for by the retrocession of the ocean^-or by supposing seme 
great convulsion to have submerged the land, and left tbeie 
evidences of its effects. In any view the discovery is inter- 
esting, and similar occurrences will probably lead to a mod^ 
cation of the prevailing theories. If the shells in questionhad 
not been found alive, it miglit have been conjectured thai 
they had been deposited there at a very distant period, by oik 
of those catastrophes which arc supposed to have changed the 
bed of the ocean, or floated its astonished inhabitants over the 
land, and an unknown and mysterious antiquity thus assign- 
ed to shells which might have been alive shortly before. That 
similar circumstances have, on more occasions than one, misled 
observers we have little doubt. We have seen specimens of 
shells from the banks of Lochlomond, which seem, from thor 
appearance, to be in this predicament ; and instead of suppos- 
ing that these were the remains of animals which had been left 
there when Lochlomond joined the eastern and western seas, 
we should conjecture that ihey had recently lived and died in 
the very lake on the banks of which they were found. 

In the paper, by Mr J. Adamson, which gave an account of 
the shells thus found, and which is printed in the Werruriati 
Tra?iaacti<yri3, Vol. iv. p. 334, that gentleman says, that " the 
shells begin to appear about half way between the highest and 
lowest, or the winter and summer surfaces of the watar, which 
varies in this respect about six feet. After removing a slight 
covering of coarse gravel, we find a thin bed of clay, of dif- 
ferent shades of brown, passing into yellow colours, as we de- 
scend. In the uppert or brown clay, are found shells of the 
following species : Those marked with an asterisk are doubt- 
ful. Buccinum reticulatum*, Nerita glaucina, Tellina tenuis', 
Cardium edule, Venus striatula, Venus Islandica, Nucub 
rostrata, young, Pecten obsoletus, Anomia cphippiitm, young, 
BaJanus communis, Balanus rugosus, Echinus esculentus. 

" A skilful conchologisi would discover many others, from 
the numerous traces of them in the clay. Those shells appear 
to have been deposited generally in an entire state, and many 
are found with both valves in their natural position. The Ba- 
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lanus is still slightly attached to the Venus or Pecten ; and the 
spines of the Echinus are found clustered in the clay inclosog 
its fragments ; so that they must have been either cov«%d 
by water to a considerable depth, or thrown on a beach not 
much exposed to waves. Few of them, however, can be ex- 
tracted entire, as several of the species are always in a state of 
gritty chalk ; but many complete and beautiful specimens of 
the Pecten con easiJy be procured. Few of their fragments ap- 
pear on the exposed part of the beach, but, during summer, 
many may be seen a few feet under water," 

We lateiy received several specimens of the Buccinum la- 
piUus from Shetland, which were found alive on the mar- 
gin of a lake in the island of Yell, about a mile and a 
half from the sea. The lake has an outlet by a small ri- 
vulet. The shells are somewhat thinner in their texture 
than their congeners on the rocks of the neighbouring coast, 
and are all of the banded variety of that shell, or crossed with 
dark-coloured lines. That these shells had been carried to 
that locality by water-fowl is not unlikely ; and the outer lip 
of the shells being somowhat broken, may have occurred in 
the attempt to extract the animal as food. Bui the fact of 
the animals being alive when the specimens were picked up, 
goes to prove that shell-fish may be brought to live in fresh 
mater; and the experiments undertaken by Mr Arnold of 
Guernsey at the suggestion of Dr MacCuUocli, and the dis- 
covery of live cockles at a distance from the sea by Mr Wi- 
tham, leave little room to doubt that many species of fish 
may be transported to, and live and propagate in, inland fresh 
water ponds and rivulets. 

As the result of Dr MacCulloch's experiments may not be 
generally known, we give a list of the species of fish naturally 
belon^ng to the sea, which have been found to live in fresh 
' ' I asterisk have been finally na- 
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Are kept is about four acres in 
^^ r*^*^'""" which it is separated by an 
'f^^^^-^ai^^ "**' '^ concealed, that, " receiving 
<*^1^'' *j i^(f^ water in summer, it varies, so that 
^^g^'^^Sesh jo winter, it is nearly salt in vay 
^ ****D^ ^rtckish in various degrees at intermediate 
»**^iV* j^ult of Dr MacCulloch's experiment, there- 
I '^^' gil^^^S ^ ^^ '''^ ultimate success of the plan, 

£* ^i^cisv^ ^ ^^ '^ ^^*^ ^^^ made in a pond at a 
tfJ* ^pm [he sea, and whose waters were invariably fresh. 
ji^f"'' . series of ponds in which the water was less and 
fV^ gisY be found necessary lo assimilate the inhabitants 
i^ jxp gradually to living and propagating in inland 
1/ ^. and though it may require time, and numerous triaJs, 
f\^ [be experiment fully succeed, yet Jt is an object too 
.^^Ijrtaut, even in an economical point of view, to be lightly 
."^ up. How many exotics now flourish in the open 
^-jeTs of our gardens, and in our shrubberies, which, not 
■^ many years ago, could only be reared under the prt^ 
lotion of the green-house or stove ! and how many animals, 
■ fpfsa regions much more genial, are now pennanendy domes- 
(icflted in our variable climate ! If it be not carrying the ana- 
logy loo far, it may therefore be presumed, that the ova or 
fry of sea-fish, reared in the scries of ponds we have suppos- 
ed, may at Inst be brought to live and propagate in Jakes and 
waters at a distance from the sea. The spawn of fresh water 
fish is an article of trade in China; and their methods of 
hatching the ova of fishes might be adopted with promise of 
success in the assimilation of the inhabitants of the deep to a 
change of element. It would be a new triumph to science, if 
an additional and inexhaustible supply of wliolesome t 
tntious food t 
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the sea, and at present precluded from its use. 

• Quarter!;/ Joianal. No. 38, p. 242, 
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It may be further noticed, that not only did tlic fish in Mr 
Arnold's pond improve materially in i^uality, but the few 
eels which were formerly almost its only tenants, have, since 
the introduction of fish from the sea, increased incalculably in 
number, and so as themselves to bring in a considerable re- 
venue. The pond now produces a large rent, and is resorted 
to for the supply of the market when the weather prevents tlie 
boats from putting to sea. 

On the subject of Food for the supply of the fishes in such 
pondst Dr MacCuUoch remarks, that, as far as this experiment 
goes, it proves that fish may be fed " merely by bringing dif- 
ferent kinds together, as is the case in nature." Minute a- 
quatic animals and larva? abound in every piece of water, who 
find their nutriment in matters invisible to the eye and inipaiU 
pable to the touch. These again form the food of the smaller 
fishes, aquatic helices, mytill, leeches, and the multitudinous 
inhabitants of lakes ; and their fecundity is in general so great, 
as not only to keep up the species, but afford a considerable 
overplus for the food of others. Mr Pennant relates, that in 
the fens of Lincolnshire, and some of the rivers tliat creep out 
of them, the stickleback is produced id such quaotily, tha^ 
once in seven or eight years they are forced to migrate. " The 
quantity is so great," he ad4s, in one river, the Welland, " that 
they are used to manure the land, and trials have been made 
to get oil from them. A notion may be had of ibis vast shoal, 
by saying, that a man employed by the farmer to take them 
has got, for a considerable time, four shillings a-day by selling 
them at a halfpenny per bushel." • But should the smaller 
fishes, introduced or natives of the lakes, not afiVird a sufficient 
supply, the same ingenuity which can reclaim fish from th^ 
deep will be exerted with equal success in procuring them 
food. 



Art. XXVIII. — Notice of Captain Parry's Last Expeditimt 
to tltc Arctic Regions in 1824 and 18S5. 

Thk return of Captain Parry from his last expedition to the 
Arctic Regions without having accomplished any of the Icad- 

• Brillsh Zoology, vol. ill. 1>. 353. 
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ing objects for which it was fitted out, will probably termi- 
nHte for a while those valuable and interesting voyages of dis- 
covery, by which the British government have added so much 
r knowledge of the Polar Regions. 
The expedition set sail from the west coast of Grecaland on 
the 4th of July 1824 ; but sucb was the condition of the ice, 
that the Fury and Hccla were detained in Davis' Straits fiw 
eight weeks. Having disentangled themselves from the ice 
about the 9th of September, they entered Lancaster SoiUld, 
and, passing through Barrow's Straits, they arrived at tbe en- 
trance of Prince Regent's Inlet. Here the weather became 
'very severe, and after experiencing great obstruction from the 
ice, they, with considerable difficulty, reached Port Bowen oo 
the 28th of September in North Lat. 73», and West Long. 79°. 
Winter was now rapidly approaching, every exertion was 
made to prepare for it, and the ships were safely placed in their 
position for the winter on the 1st of October. The ships 
were completely surrounded with young ice bo early as the 
6th of October. 

The monotony of an Arctic winter Captain Parry contrived 
to relieve by such amusemen IS and oceupationB as were within the 
reach of his party. Once every fortnight a masquerade was 
got up in one of the ships ; and as there was a good collection 
of books on board, the intellectual part of the ships' company 
were enabled to add instruction to their amusements. 

The greatest degree of cold observed during the winter 
amounted to iSJ" below zero of Fahrenheit, and the winter 
was considered as comparatively mild. This circumstance 
will give a greater degree of value to the meteorological 
observations made on board the ships, as their combination 
with those formerly made, will enable us to deduce with very 
considerable accuracy the mean temperature of the parallel of 

73^ 

When the weather was favourable the hunting of the white 
bear, of which twelve were killed, formed an agreeable relax- 
ation ; and in the spring considerable numbers of white grouse 
were shot, which were considered, both by the officers and men, 
as agreat luxury. 

When the spring brought with it more genial weather, 
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ties of discovery were sent out under Captain Hoppner, Lieu- 
tenant Sherer, and Lieutenant Ross. The party under Cap- 
tain Hoppner, penetrated into the interior to the eastward ; that 
under Lieutenant Sherer, went along the coast to the south, 
and succeeded in reaching Fitzgerald Bay, in lat. 72° 30'; 
while Lieutenant Ross advanced to the nortiiward and pro- 
ceeded beyond Cape York in 73° 30'. 

The summer was ushered in with a shower of rain, so 
early as the 6th of June 1825. The thaw advanced with great 
rapidity, and the weather became agreeable and mild. Pre- 
parations were made for quitting their winter-quarters ; and, 
on the 20th of July, when the ice was fairly broken up, the 
Fury and Hecla quitted Port Bowon, after a residence of ten 
months. On the 22d, they were driven back again nearly to 
Prince Leopold's Islands in Lancaster Sound. On the 23d 
they reached North Somerset ; and, on the 24th, Cape Sep- 
{»ngB, on the western entrance of Prince Regent's Inlet. Here 
the danger to whicli the ships were exposed now commenced. 
They worked down to the southward, along the west shore of 
the Regent's Inlet, till the morning of the 1st of August, 
when unfortunately the Fury was forced on shore by masses 
of ice. By great exertions she was got off", and she bore 
down a little farther to the southward, in order to be repair- 
ed. The severity of the weather, however, increased ; and, 
notwithstanding that the greatest efforts were made to save 
her, she was abandoned on the 23d of August. All her crew 
were removed on board the Hecla, which had herself been in 
imminent danger. 

Every hope of prosecuting the objects of the expedition now 
vanished, and it was the opinion of all the olliccrs that they 
should return to England, The Hecla accordingly stood to 
the northward ; and, on the 27th August, she anchored in 
Niell's^ Harbour, a little to the southward of Port Bowen. 
After two or three days, which were spent in refitting the 
vessel, the Hecla quitted Prince Regent''s Inlet on the 1st of 
September. By the 17th they had got through the ice, and 
passed the Arctic circle ; and, on the 1st October, ihcy reached 
the Orkney Islands. On the 16th October Captain Fairy ar- 
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rived at tlie Aiimiraliy, having landed at Peterhead in Scot- 
land, and travelled to London by land. 

During this voyage only two men were lost,— ^me perished 
hy disease, and one was drowned. The rest of the crew of 
beth vessels returned in perfect health and spirits. 

The plants collected during the expedition, have been put 
into the hands of Dr Hooker for examination ; but we under- 
stand that they do not contain any thing very new or im- 
portant. 

We look forward with much anxiety to the publication of 
the meteorological and magnetical observations taken during 
this expedition ; particularly as they were made at a place in- 
termediate, both in longitude and latitude, between Melville 
Island, and the stations of Winter Island, and Igloolik. "^^f 



1, DtJrn'j/lion of the Double Weather Slvicei inBtntedbi)'RoBEHTTaoti,Usq., 
Itothcsaf, Coraniuiiicatcd hy the Author. 

Tdifl apparatus is, to a ctrtain extent, Eimilarto the one lost described : but 
it has a double operation, the sluices Rtst opening, one after saother, as tbe 
streamBincrease, until they reach agi yen height; and then shutting, one af- 
ter another, as they continue to rise above that hdght. Again, when the 
stresms bej^n to fall, the aluicee oj)en, one after another, until they (the 
■treams) fall to a certain point, and then again shut, one after another, as 
they continue to fall below that point ; (he same continuous rise in the 
BtreamE, Irst opening, and then shutting all these sluices in Gucceedon ; 
and, in like manner, the same continuous fall first opening and then shut< 
ting them in succession. 

This apparatus, in whole or in part, may, by a judicious adaptation, be 
applied to many useful purposes, as will be readily perceived by such at 
are convcTBant in these matters ; but the object chiefly in view in contriv- 
ing it, was its application to what are termed, " Compensation ReBer- 

Sui^se, for iiistance, that it is necessary to form a reservoir in the site 
of some rtvultt or stream, for the purpose of collecting water for some im- 
portant object, and which mater is to be carried away in a direction diffe- 
rwit ftom the natural course of the rivulet, it is evident that ihe proprie- 
tors of land, or works on the rivulet, below where the proposed reservoir 
is to be made, will object to its fbnnalioii, unless some compensation be 
made them for ihe water thus lo be carried away. There may be many 
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vayaof issking such compensations: for the sake of illualration, suppose 
the following: The proprietors ogree tlint aurh reservoir may be made, 
profiding that only the surplus water of floods be detained therein, and 
that all the rent shall be allowed to flow down the rivulet as formerly ; 
that ia, all the water necessary for such proprietors, sha5I be allowed to 
flow down the rivulet whilst it produces that quantity, and when it does 
not produce that quantity, they are lo have all that it does produce, the 
same as if no such reservoir were there* 

The usual way of accomplishing thia, is to cut an aqueduct round oue 
side t£ the reservoir, along which the water of the rivulet is always car- 
ried past the reservoir, except durinf; floods, when the surplus water is al> 
lowed to flow over into it. A little consideration will show that a very 
great quantity of water is thus lost. In the first place, the proprietors 
below must have all they require, before any is allowed to flow over into 
; but the rise of water in the rivulet that sends a part over 
must also send more down the aqueduct; this addi- 
tional quantity sent down is therefore lost. But, in all such ailuatione, 
there must be other small streams filing into the rivulet, between the re- 
servoir end works below; and the same rains that swell the rivulet above 
the reservoir, will also swell the streams below it; and, consequently, the 
whole additional water yielded by these streams ia also lost.' As the 
quantity of water thus wasted, is generally much greater than that detaino 
ed in the reservoir, and as the apparatus about to be described saves 
the whole, its importance may be easily conceived. 

But, besides this, the proprietors on the rivulet below generally stipu- 
late to have a certain supply of water firom the reservoir during the dry 
aeason, as a honiu for allowing the reservoir to be made ; end, as the re- 
gulating of this supply has heretofore been left to watermen, who, ind^ 
pendent of n^lect, caprice, or ignorance, are liable to be biassed by vari- 
ous considerations which are well known to have frequently occasioned 
vexatious disputes and litigation between the parties concerned, it becomes 
extremely desirable to be independent of such agents. The apparatus 
shown in Plate VI, Fig. 10. (given in Last Number) by regulating such 

■ To exploiathii more fully, lei ABZ, Plate t, Pig. 24, lepKBent the course oflb* 
rivulet upon whichlhiieHrvairCDEiElabcfonnsd; AFB the aqueduct to csrrj Ibe 
uiuul water of iberivulet put the reseivoii; Zthemill otolhei voikon iherivuletbe. 
low the reservoir, which requitea the greateat quantity of water; (and, of course, wh«a 
itiiBUppUeil, aU the others must be 80,) G, H, I, K, tireaira that fall into the rivu- 
let between the reservoir and mill Z j La part of the bank of die aqueduct, low- 
er thu> the rest, over which the tutplm water of floods passes into the reservmr, 
and which i* mule of such height, that no water can pass over into the reiertoir un> 
fil enough passes to supply the mill Z, But, when the nalei rises above this, and 
a part flaws over inlo tlie reMiToir, an additional quantity must alM pass down the 
aqueduct, which is therefore lost, the mill Z having enough before. Again, <ha 
nnw laiDi that swell the rivuleS above the reservoir, will also swell the streams O, 
H, I, K, belo* il; all this addilioQal water >ent down by Itiem ii Iherefoti; olsa 
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pnlj. 10 reach the aperture 1, then the water that flows 
'^ down pipe L MN, and runs out at N into caiv DE, which, I 
fi^0ed with water, opens sluice BC, which passes as much water as 
^tirulet then briugs into the reEervoir.* But, when the rivulet awelis 
,^(1 10 flow out at apertures, then (the opening at Nnot being able to pus 
f^ whole) the water rises in pipe LM, and pusses along pipe OP, and, 
^lii^ into another can, opens a second sluice, which, with the first, paas- 
(■01 much water as the rivulet then brings into the reservoir. When 
1^ nater in the livulet rises eo as to flow out at aperture 3, it rises also 
In IjM, and, passing along pipe OR, flows out ut R into a third ran, and 
opepi a third sluice, and these three pass as much water as the rivulet 
oieD'bringE, and which is here supposed to be the greatest quantily want- 
ed at the place Z. Suppose, now, the ftood should still continue to in- 
aeaaCj the streams and surface water between the reservoir and Z will 
increaK the rivulet at Z, as well as the liigher streams increase it at IE; 
but there was formerly enough of water at Z : when, therefore, the rivu- 
let rises so as to flow out at aperture 4, the water will rise also in the tubes 
NS, PT, KU, til! it come to float S, which it lifts, and thereby shnta 
valve N ; the water in can DE then passes out at the small opening in its 
bottom, and the weight H shuts sluice BC, which stops as much water in 
die reservoir as the streams below have increased. When the water rises 
in the rivulet, so as to fiow at aperture 5, it rises also in the tubes till it 
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lift float T, nhich abuts nnother sluice. When the rivulet rises till the 
mur flows out at aperture C, it raiEes float U, and shuts the third or last 
alnice ; the flood being now supposed so great, that the Btreams below the 
rsGecToir ore of themselves sufficient for the suppl; at Z. When the 
Btreams begin to iall, the rivulet at IE will also fall ; and when the water 
ceases to flnw into aperture 6, the water falls so for in the tubes, as to let 
down float U, and open one sluice ; when it ceases to flow out at aperture 
5, the float T tails, and a second sluice opens ; when it ceases to flow out 
at aperture 4, the third sluice opens, which, with the other two, passes all 
the water that the rivulet is then bringing into the reservoir Should the 
rivulet continue to fall, so as not to flow out at aperture 3, then the water 
ceases to flow along QH, and one sluice shuts ; should it fall below apei-> 
tnre S, the water ilso ceases to flow along OF, and a second sluice shuts, 
diould the rivulet become quite dry, then the third or last sluice shuts. 
Any number of sluices may be used that are found necessary ; and in this 
way the same quantity of water will always run in the rivulet at Z, as if 
no reservoir had been placed upon the rivulet above, except during floods, 
when all the water not requireil at Z would be detained in tliat reservoir- 
Besides the immense qoautilj of water thus gained during floods, the es- 
pence of cutting an aqueduct round the reservoir is also saved ; nor is any 
bye-wster necessary,* as the main sluice on the reservoir, that regulates 
the height of the water in the basin AB, acts also as a waster. When it 
is necessary to supply any flxed quantity of water from the reservoir, we 
have only to make an aperture in the basin of tile proper size ; and, as 
the water there stands always at the same height, the supply will always 
be the same. 

2. Deacripiioii of a Rotatory Gas-Bitrntr. 
Various attempts have been made to construct s gas-burncr which should 
revolve upon the principle of Barker's mill, by means of the reaction of 
the gas issuing under the ordinary pressure at which it is burned. If the 
place round which the motion is performed is an ordinary gas-tight joint, 
the friction is so great, that a motion of rotation cannot be obtained, un- 
less the gas has been greatly condensed, so as to issue under the pressure 
of many atraospherca. A rotatory burner of this description was made 
last year by Mr Deuchar, but it was nothing more than a philo£ophicaI 
experiment, quite inapplicable to gas, as it is generally used. 

■ It IB cot ceccBsaiy that the Cunael of the reservoir should waste the water aa 
bet an it Bowi Into the reiervoir during the greatest RoodB, because the wsler be- 
gins to waste Eeveral t'cct below the top of llie embankment ; and, although the tun- 
nel should not paiB above one half of Che water lliat flows into the reseivoir during 
the greatest floods, yet as sucb floods only last tot a short lime, the water viU scuct- 
1y evei rise is the reservoir moio than a tew inches during aoy one flood ; and, be- 
fore another comes, it is again down to its proper level; this, of course, depends up- 
on the greater or less extent of the Surface of the reiervoii, as well as the die of the 

rivulet or feeder ; but, in most cssee, a bye.watei will be found to be (|uite unnecet. ^H 

Mry, if a proper tunnel with a self-acting sluice be adopted. ^^| 
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Tlitf rotatory fpu-bumer, which is represented in Plate I. Fig. S5, k 
the invention of Mr Nimmo, brwB-founder in Edinburgh. It dtipliji 
great ingennitj, and revolves b; the reaction of gas iasniiig at the ordiaai; 
preaure. In the aection shown in the figure PQA is the gsB tnbe conunimw 
eating bj its lower end PQ, with any gas pipe. This tube, which is co&iad 
at its upper end R, terminates in a sharp pivot at U, and has several hige 
holes u made in it near the top, so as lo allow the gsa to esr^pe. On the 
oulaide of the tube PQK, and Hied to it al PU, is the water tube ABCDPQ, 
vthich is fiUed with water. These ])arts of the burner are all atationarjr. 

The revolving part conmsts of two horizontal tubes, crossing one am^ 
ther at right angles. Only one of these tubes, EF, is seen in the aectioD. 
The«e tubes comniunicBte will) the vertical tube GHMN, the lower end 
of whichj MN, is open, and is immersed in the water tube ABCD, the 
whole resting upon the pivot below H, and revolving upon it as a centre. 
This revolution is effected in the following manner : The gss oseeniling 
the tube PQR, escapes through the openings in it at a; and being pre- 
vented by the water within the tube GHMN, Pnan getting out st its open 
end MN, it fills the tubes EF, and issuing at the holes h h, at their ei- 
treinities, its reaction upon the opposite sides of the tube produces a Im- 
rimntal rotatory motion, the vertical tube GHMN, revolving freely in the 
water, in the tube ABCD. 

If the contrivance now described, formed merely an elegant addition to 
our gas-light apparatus, it would even, in this point of view, posseaa eon- 
dderable interest ; but there is reason to think, that, by a proper adjust- 
ment of the velocity of rotation to the quantity of gas discliarged, the 
flatne may be Gbpplied with the re(|uisi(c quantity bi air, tnOl^ perfectly 
than can be done in a stationary burner. If this shall turn out to be tb* 
case, the rotatory gas-burner may be the most economical contrivanoe^^B 
burning gas. . ^^H 

3. Curious Law Teipecliig the Fihration of Pendulums. ^^| 

The very curious law, of which we propose to give a brief notice, bn 
been discovered by Davies Gilbert, Esq. M. P. and explained in the Qaar' 
ierfy tTournal. 

As it appears from a very simple calculation, that every inch of variation 
in the barometer must change about two-tenths of a second the daily 
rate of a clock with a brass pendulum, in so for as buoyancy is alone con- 
cerned, Mr D. Gilbert requested Mr Pond and Dt Brinkley to observe the 
rates of their clocks, when the barometer was at its maximum and minimum 
height ; and he learned with great surprise, Ch^t no variation could be ob- 

Upon reconsidering the subject, however, it occurred to Mr D. Gilbert, 
that the acceleration of the time of vibration proiluced indirectly by an 
increased resistance, in consequence of reducing the arc of vibration, and 
the circular excess, might he a perceptible quantity. This had not escaped 
Mr Gilbert's notice, but he had regarded it as comjiaratively an evanes- 
cent quantity. Wlien submitting it to calculation, however, fac found 
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that it WUB nearly equal to that of retardstion urieing from buojancy, ea 
that in a bras* pendulum (Spec. Gray. 8.8) with so arc of vibration of a° 
53' 10" and in ■ mercurial pendulum with an arc of vibration of 3° 3' 2S", 
thi: rrtardation from Uioyancy is txaotly compemsated by the accekralion 
arhingfrom the reduction ef the circular cxceii. 

Hence, if in every clock, the ore of vibration Is so adjusted as to moke 
the retarilation from buoyancy equal to the retardation caused by rhc cir- 
cular exccBs, and if the density and consequent resistance of the medium 
be supposed to cbanfie, Ihe iucremental variations of the times arising from 
these two causes tvill be equal and in opposite directions. 

4. llemreiid Mr iMriner's method of lecuriiig Carriage Wheeh oa theiy 

This ingenious contrivance is representeil in Flalc I. Fig. 36, 27, S6. 
In Fig. 36, AB is the part of the axlctrec on wliicli the wheel revolves, 
BC a stop or spud forming part of the axletree, and within nhich the 
vrheel revolves, and CD a screw having a perforation with a linch pin, m 
shown in Fig. S8. 

The nave of the wheel is shown in Fig. ST, where may be seen the 
groove tn which receives the stop or spud BC. When the wheel is about to be 
placed upon the axle, this groove must be brought apposite the spud BC, 
Fig.36,aoas topassoverit. The wheel will then revolvewilhin theBpud,snil 
canootcome off the aKtetrec, unless the groove m first pasbover Ihe stop BC, 
during which process the wheel cannot revolve. A slide or wedge EF, 
made to fit the ^OQVe exactly) is inserted when the groove is not opposite 
the spud, so that the wheel cannot come off, unless this slide works out. 
A collar GH, Fig. 28, with an aperture corresponding to the at(^ BC. 
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I. Account of the Karlhquahea which occurred in Sicily, in March 1833. 
By Sig. Abate Feheaaa, Professor of Natural Philosophy iu the UuU 
versity of Catania. 

This carious Menioir, of which we intend to give an abstract, may he 
divided into two parts, the first of which gives on account of the general 
phenomena and eflects of the earthquakes, and the second relates to the 
physical explanation of the phenomena. 

On Wednesday) the 5th of March 1823, at asm. after 5 p.m., Sicily suf- 
fered a violent shock of an earthquake. The first shock was indistinct, but 
tending from below upwards; the second was undulatory, but more vigor- 
ous, as thougli a new impulse had been added to the first, doubling its 
tbrce ; the third was less strong, but of the same ni 



I 



I 



oT the force rendered the fourth equal on the whole to the second ; the ^H 

fifth, tike the first, had an evident tendency upwards. Tlteir duration was ^H 
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between aUleen and ssventeen seconds ; the lime was precisely marked tf 
the seconds band of a ivatch wbicb I bad with me. The direction wn 
fyom norlh-eaat to south-nest. Manj persons who ran towards tne from 
the loulh-it.eBt, at ihe time of this terrible phenomenon, were opposed bj 
the resistance of llie earth- The apear of ibe vane on the lop of the new 
gate connected with the palace, and upon which 1 fixed my eyes, bowed 
in that dircctiou, and remained so until the Sabbath, when it fell ; tt was 
inclined lo the south-west in an angle of SO". The waters in the great 
hasin of the Botanical Garden, as was told me by an eye witness, were 
urged up in the same direction by the second shock; and a palm tree, 
thirty feet high, in the same garden, was seen to bow itB long leafless 
branches alternately to the north-east and soulh-west, almost to the ground. 
The clocks in the observalory, which ribiated Irora north to south, and 
ftom east to wesl, were slopped, because the direction of the shock cat 
obhquely the plane of their respective Tibraliona ; and the weight of one 
of thea broke its crystal. But two small docks in my chamber kept their 
motion, as their vibrations were in the direction of the shock. The mer- 
cury in the sismomeier preserved in the observatory was put into violent 
motion, and at the fifth shock, it seeme<1 aa much agitated na if it were 
boiling. 

To the wesl of Palermoi within the mountains, the earthquake retained 
little of its power ; since at MorreaJe, tour miles distant, trifling injury 
only was sustained by the (Benedictine) Monastery of S. Castrense, the 
house of the P. P. Conviventi, and ilie Seminary dei Cherici. At Parco, 
six miles distant, Mary's College, the Monastery, the parish Chnrch, and 
a few peasants' cottages, were all that suffered. AC Piaiia, the battlements 
of the tower were thrown down. But more of its power was felt in places 
on the tea^oasC, as appears from its effects at Capad, four miles distant, 
where the cathedral and several houses were ruined, and at Torretta, four- 
teen miles, where the cathedral, two storchousus, and some dwelling- 
houses, were destroyed. Beyond, its power continued to diminish; and 
at Castdlamare, twenty-four miles, the slate-bouse alone had the cleft, 
which was made in 1819, enlarged. 

In maritime places east of Palermo, the shock was immense. At Alta- 
viUa, fourteen miles from Palermo, the bridge vm shaken. At Trabia, 
twenty-one miles, the castle, and at GiodLano, the cathedral and some 
bouses, were destroyed, — enormous masses from Bisambra, a neighbouring 
mount, were loosened, and fell. At Termini, twenty-four miles, the 
shodis were very violent, exceeding all that had happened within the me- 
mory of its inhabitants. Those of i818-IB were very strong, but the city 
rccdved at those times no injury; now the convent of St Antonio, Mary's 
College, and various private houses, felt its effects. 

The warm waters, as well those of the liaths as those from the neigh- 
bouring wells, which proceed from the same subterranean source in the 
mountains along the coast of Termini, increased in quantity and warmth, 
and become turbid ; consequences that always succeed conTuMons of the 
earth, by which their internal streams, are disordered. The day tinged 
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the fluid wilh its own colour, and tqaal volames of the water yielded a 
greater quautity of the clay than before, when the colour was deeper.* 
Moat of the hoMMes in the little new town of Sorcari, two miles fVom the 
Bhore, and eonsisting of leas than a hundred houtes, were rendtred unio- 
babitable ; the walls were thrown down, and the more lofty buildings 
•weie all damaged. The effects of the earthquake are found to be greater 
in proportion to its advance eaaiwaril. 

Forty-eight miles fVom Pidermo, at Cefalu, a large city on the shore of 
s promontory, the effects were various and injurious. Without the walls, 
two convents, a Gtorchnuse, and some country houses, were injured, but 
no Uvea were lost. The sea made a violent and sudden nuh to the shore, 
carrying with it a large ship laden with oil ; and when the wave retired, 
she was left quite dry ; but a second wave returned with such immenH 
force, that the ship was dashed to pieces, and the oil loBt. Boats, which 
were approaching the shore, were Iwme rapidly forward to the land, but 
at the return of the water, they were carried as rapidly back, Sa beyond 
Aeir first situation. The same motion of the sea, but less violent, was 
observed all along the shore, as lar even as Palermo. Poltina, a (own with 
nine hundred inhabitants, occupying an elevated poaitian at a httle dis- 
tance from the sea, was injured in almost every building; particularly in 
the church of St Peter and Nunciata, in the castle, the tower, and In other 
places. Nor did Finale, a little nearer the shore, suffer less ; five of its 
hooaee Ml in Eonsequence, on the 11th of Marcli. 

Beyond the towns which have been mentioned, towards the interior of 
the ialundt the sbock was vigorous lo a certain extent) but kept decreasng 
as it proceeded throughout the whole surface. At Ciminna, sooth of Ter- 
mini, a statue waa ahjken from Its place on the top of a belfiy in front of 
the great church, and a part of the clock tower falling, killed one person 
and badly wounded another. In Cerda, the shock affbcted the great 
church, and also some houses, and half of one of the three forts, placed 
near the city to support the earth on the side of a great declivity. 

The only church in Roecapalomba, which is situated at the top of an 
acclivity, was ruined. The pariah church, and some private liousee in the 
little town of Scillal«, were overthrown. In Gratteri, a large town south 
of Cephalu, injury was sustained by the church of SI James and other 
houses. Considerable damage was sustained by various churches, and many 
private houses in Culesano, a town containing two thousand inhabilantfi, 
and situated on an inclined plain, on the eastern side of the mountains of 
Madonie. One of the Colleges de Moria was rendered uninhabitable. 
The hospital, a grand fabric, was made a heap of ruins. The loss is calcu- 
lated at about fifteen thousand pounds Sterling. In the vicinity of Poziillo 
and St Aguta, through a large extent of land, many long fissures and ca- 
verns were made. Similar caverns and fissures in argillaceous chalk, were 

■ Thr wnrin and mineral waters of 8l Ettphemia, i 
after the memarahle earthquakes in 1638, presented I 
those of 17B3 Grimaldi dcacr. fci Irr™. M. 1783. 
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opened neu- the little town rf O^itabo, Mifteen miles «outh-«ast of Nff- 
no. At bncllo, at tlie feet of the Madonie mmnlulis, the injuries wbii 
were received in lH19i>ercincreaKd; Geraci, amoDg (be mne mwuitHiB, 
■uffinn-d a lilce fule in the ruin of the cathedral ; CoBtelbuono a 
Manro, within the same regions, were damaged, both by the fanner « 
by the last convulnons ; by the last, the calhednJ, the church of St Mta- 
to, and five priiate houses suffered much. The damage done to CMd- 
buono is reckoned at eleven thousand pounds Sterling. 

The northern coast of Sicily, towards Cape Cefalu, after beniUfl); to 
6am the eastern part of the great bay, included on the west by the moun- 
tains to the left of Palermo, extends into the aca towards Kolie, (the T,i- 
paii ialands,] and presents, towards them, a hollow front, the wcfitcm pan 
of which is formed by Cape Orlando, and the eastern by Cape Calan. 
Places tdtnatetl about this bay, sufiered the most violent coiivulsions. Na- 
to, containing four thousand souls, and situated on an elevation, was al- 
most entirely laid waste, and a great number of private houses destroyeJ ; 
the mouastery, hospital, the churches of St Peter, Anime del Puigatorio, 
St Demetrius, and the cathedral, wo^ in a great measure overthrown. 
The Qunrtiere del Salvadore sufTered less. A transverse cleft was mxde 
in the earth, and fears were entertaintf«I, lest the whole elevation upon 
which die dty is built should be overthrown. Only two persons lost llieit 
lires ; Sx the people, warned by a slif^ht shock which was lelt some hours 
before, had all fled into the country. Directly in front of Volcano, one 
of the isles of Eolia, PutcF, a city built on the declivity of a mouutain, 
and at the distance uf half aniile from the ea-stern extremity of Cape Ca- 
lavsi had its cathedral, bishop's palace* convents, and many private houses 
injured. With the copious showers of the 5th, fell some roofa ; various 
houses in the country were ruiii<id. Pozsodigotio, Meri, and Barcellonit, 
were iiyured a little. At Barcellona, a wide cleft was made in the bclirv 
of the church, and threatened its ruin. The shock at Milazzo, on the 
sea, was violent, as also at St Lucia, six miles i>om it, situated on an emi- 
nenee, but without any bad consequences. Some damage was done to 
(be boapitoli several churches, and private houses at Messina. In the in- 
terior of Sicily, the motion was communicated as if it were &r from the 
centre of force ; in some places towanls the south, some buildings which 
were old auil out of repair, felt the effects, particularly at Caltauturo ; (uid 
at Alimena, in the cathedral and convent of the retbmial. The shock 
gradually ivasled itself as it advanced ; and at Catania, so slight was the 
impression made on the people, that they went to the theatre the same 
evening. It was perceived by a few persons only in Syracuse, and in some 
of the neighbouring towns. In the district of Modica, towards Cape Pas- 
saro, scarcely one felt it. No bad efieets were produced by it in the south- 
ern ports of the island ; in the western it was felt, but without injury. It 
was pretty strong at Alcamo, but slight at Trapani. 

The ancient city of Palermo was founded upon a rocky tongue of land, 
between two large and deep bays. The extremity of this point constitutes 
at this day the centre of the modem city. Matter, transported thither by 
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the water ftom the iDterior, and thrown up by the sea, t^;etber with the 
ItUsour of men, bos gradually flllixl up the lattrnl spaces, and extended the 
peninBuIa with thia tmnEported and alluvial earth, and tbrmed the present 
BOil. It ia now composed in part of calcareous rock, and in part of mud 
or alluvial earth ; both ore traversed by canals end large canduils for the 
circulation of water for common use, and by common aewers communtcaU 
i^ with the ndghbounng shore. The a^acent ports present a aurface 
composed of calcareous tufa, and an earthy aggregate, tender and friable ; 
but, deeper down, it is more durable, and partly siliceous. 

In the night of the ist of September 1738, continues Professor Ferrnra, 
aa earthquake destroyed, or very much injured, uU the buildings aitiuited 
on the muddy soil ; and many, which were out of repair, or badly coDr- 
structed, placed on rock. Earth of the nature of the first, is less capable 
of receiving motion from a shock than the last, sine 
sistance. But facts show that tliia advantage is more than 
by want of stability in edifices raised upon it. At Messina, in 17S3, aU 
the buildings upon a plain, and upon earth throwu up by the sea, were 
destroyed, while thoee on the neighbouring hills were not moved. The 
same happened at Calabria, and, in 1S05, in the district of Molise. In 
Ibis account we should notice the cavities made in the earth. They were 
esteemed by die ancients aa preservatives against earthquakes, not by af- 
fbrding an outlet to the subterranean vapotirs, as some have thought, but 
by interrupting or diminishing the course of the shock. 

Most of the injury, says our author, was done by the second impidse of 
tbe shock, when the spear of the vane on the new gate was bent, and the 
water in the basin in the Botanical Garden was forced violently up one 
dde. Immediately al^er the shock, he remarks, the apparent injuries 
were not very great, but the blow was given ; and the long and abundant 
ehowers of rain which succeeded continued to develop and increase the 
injuries, and nowi though not very many buildings are entirely destroyed^ 
yet there is scarcely one which has not received some damage. Here fol- 
low some notices of the dreadful consequences which befell many of the 
inhabitants, ttoai the falling of the timbers, and sloiies, and walla ; of the 
vases from the piazzas into the streets and many other tilings which it is 
unnecessary to mention more pariictdorly. Nineteen persons were killed, 
and twenty-five wounded; in the earthquake of September 1, I7%e, four 
hundred were killed and very many wounded. 

Messina, which Bufiered so much in I7B3, although violently moved by 
this last shock, ex)>erienced fVom it no bad efibcts ; for this noble city baa 
riien flrom her ancient ruins, robust and majcEtic. Catauia, in ISIS, waa 
convulsed in a terrible manner, but its inhabitants were enabled to con- 




■ A/tei (he fatal earthquake of 1GI)3, in Calaoia, by which la.Oflfl persona 
peridieil, Ihc [leoplc begun to build of one story, and alwaja after tbc plun of bai- 
laclts. But, as the fe«r pasaed frgm Ihiai tnindB, they niiied thcii hoiiBC^ two itn> 
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After the shock of (he jih, the black clouds which covered the heiTau 
(HI ihe north and wcet, formed a lUrk baud, tneasuring from the aenhh 
towards ihe horizon eo^, and extending fhim north to south. It was ta- 
minated at its baae b; a circular line, passing from north to south, through 
die west, and elevated at the southern part about 30" above the horiMn. 
The skf itself wBB very clear, and its extreme brightness was increaoed bj 
the contrast with the dark band above, and bj the lun just on the pohtlitf 
settuig. A little below the band were (woother lines, parallel and perfectly 
regular. This mysterious appearance inspired with fear the minds of th< 
peoplet who are always seeking in the heavens for signs of future events. 
But it prepared a tempestuous night, which followed, with torrents of rain, 
with tbimder, auow, hail, and wind.* 

ries, and Bometimes even three, and not Hidi much salidily. Since ibe miildlc of 
thB last century, the eicellenlmalcriala aflbrded thcmbj ^Uia, ihe good method sDd 
prudeoE regulatittn of the htori^A, have pTomia^ long duration to this city, li mvj 
pouibly be injured, but cannol be easily rained, although at the foot of die runI 
formidable volcano in ihe woild. Afier the catastrophe of the 5lh of March in Pa. 
]cnno, die lieutenant, the preior, aenaioiB, and pohce eierted all their leal. Thej 
obliged proprielois uj prop up their houses within twenty.four hours ; or to demo- 
liib them if diey were not suBccptihle of propping. The lenala took upon ihemaelTCi 
the charge of repairing the housee of poor proprietors, together with die eipeoee& 

* In all times, ugae have been mentioned as aoiiounclng earthquakes near it 
hand. People lead (hem in the ur and upon the earth j and some phllosoplieli 
even h*ve given them credence. The frequent sccurrence of thise signs, widunit 
the expected phenomena, is a sufficient argument against them. But leu imcertain 
are Ihoac which accompany the phenomena, aa rain and thunder. To that of 1093 
such learlid ilorms succeeded, thai, for many hours, at Catania, the groans and 
voices of the miserable wretches buried imder the ruins, weie drowned by the roar- 
ing of the torrents of rain and the tremendous thonderE. The same circumstances 
look place at Calabria in 17tl3 1 and we were witnesses of the same on the night of 
the Gth of Mcrch. An exlraordinaty quantity of electric fluid is developed, and 
iMing conducted from the deep cavities of (he earth (o (he surface, by die force of 
equilibrium, produces there extraordinary vaporixntioo, when hygrometers have 
ahown extreme dryness. The almoGphere, cbargcd beyond measure with vapoun, 
will give room (0 their dFcomposidon, which changes them into vesicles, and dien 
into rain. Piery meteors will be produced by the electric fluid, liberated by the 
pasaage of the vapours (o water. If hydrogen gas escape from the earth, it may be 
inflamed by (he electric spark, and present the appearance of fires. I should men- 
tion here, that, in volcanic regions, signs may sometimes precede earthquakes ; but 
thia happens from the proKimily of the place of the subterranean operations to 
tlie BUtlacG of the earth, which dicumstance connect the internal phenomena with 
(base of the adjacent atmosphere. On die morning of the «di of March 1660, at 
Pidara, a town on the tide of MltiHt Ibe air became obscure, as by a partial eclipse 
of the sun ; soon after the earth began to shake, and continued so until the Hdli 
when an immense tisture opened near Nicolosi, a neighbouring town, a sparkling 
hght appeared over Oie Assure ; and, on that very day, while the terrible shocks were 
levelling Nicolosi with the ground, an enormous burning river, amidst harrid rum- 
blings, roarings, and esploaiona, was belched out, which flowed llfUen miles, cover- 
ing a great extent of land, and for four months spreading terror oviw Sicily — Bar. 
ik. inc. ^ln.-,Fcrr. D/icr. dr!l /Etna. 
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On the niglil of the Gtli, at fnrty-iiTe minutes post one, in St Luds dc 
Millaaz*, six mUes irora the shore which looks towards VqIcbdo and 
Stromboli, a Mvere Bhock was felt, and nfterwardSj at various interralB, 
horrible noises were beuril, four distinct times, rumbling feorflilly beneath 
them ; ^nd finally, at half past three o'clock, the abC'sk was repeated. 
Both were felt at MeKaina, but without any sublerrsnean noises. Nothing 
of it was felt at Palermo, orin any places in the west. At fifty-ais minutes 
past ten, during the night of the Till, another shock waa felt at Palermo, 
Buffidently strong to put in motion the pendulum of a small dock, which 
I had stopped that I might r^ulute it in the morning. Its vibration, from 
north-eoat to south-west, showed me with certainly the direction of the 
ihock. Light ones were felt on the Sfith. On the 31si, at fifty-two mi- 
nutes past two, p. M., one was felt at Messina, moderately severe, of five 
or six aeconds duration, and undulating. Ttvo others on tile Ist of April, 
and one at Castelliuono on the Q8lh. I should add that they mention a 
alight one there on the 16lh of February, but ihey are more certain of 
those of the 5ih of March, one at one p. m- the other at three. These 
were tlic shocks which iuduced the inhabitants of Naso to leave tlieir habi- 
Cationsand flee into the country, where they were when their city was laid 

CTo be coBchiUd in next Numbrr.) 

II. — ScHow's Essay on Botaiiieal Qeogmjihi/. Copenhagen. 1833, 

As this valuable and elobowle work hafl not appeatwl in our language, 
we propose to lay before our botanical readers one of the most interesting 
portions of it, which has been translated for this Journal, &om the Danish, 
by that active and intelligent naturalist, W. C. Trevelyan, Esq. ¥. H, S. E. 
I'his portion is entitled, " On the Phy to- Geographic Division of the 
Globe," and ia divided into various aections, the moat importantof which 
we shall lay before our readers. 

A, Science, says M. Scliow, is not established at once ; its first ideas exist, 
are rqectcd, are touched upon cursorily, or ore treated of without it^ being 
fbrescen that these ideas, will, in their time, form a self-existent branch 
of our knowledge. Thus it has happened with regard to the geography of 
plants. That plants stand in relation to climate; that Species, Genera, and 
Families ore distributed, not fortuitouEly, but' according to determined 
natural laws over ibe earth, was too evident not to fail under the view 
of every attentive observer; but observations were too few; the tendency 
with most botanists to be content with the mere knowledge of the exter- 
nal formi of plants, and the low rank in which vegetable physiology stood, 
were the causes why the local relations of plunta were not viewed as u 
connected whole, hut the objects connected with it rather cuneider- 
ed as curiositiea. It is, therefore, in relations of travels, in some Floras, 
and in physiological works, that the first plan to-geographical ideas are to 
be met with, scattered, and without the least pretcoaion of making a 
connected whole. 
, , TOL. IV. SO. I. JAM. 1 
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Tournefort, fVoyage an Levant, J remarked, that on Mount Aiarst the 
T^etation (jiuiged according la the elevation ; that at the foot the plants of 
Aeu Minor ; at the middle, ihoae of France ; anil tl the inminit the plmb 
of Lapland showed themselves. Linne in his treatise " de Telturii HabitiM- 
I'l /ncrcmen/o," pursued this a little further. In the "Phil-nophia Botanica," 
and in the Essay " Slationet Flanlanim," he proposed a terminology irith 
reference to the localities of Plants. In anollier treatise, Coloniw Planta- 
nim," he speaks et-peciallr of the migration of plants ; in " Flora Ltippo- 
ni'i^a," he gave, not merely an enumeration of the plants nhich occur in 
Lapland, but ulso hints of the variations, which difference of situation and 
of elevation above the sea, cause in vegetition. Similar general views 
ate fonnd in Halter's " Hiitnria Slirpiitm Helvetia," and in Fortkdli 
" Flora Sgyptko^Anihica." 

Tlie iieuctrating Adanson necessarily fell upon botanico-geographicd 
ideas in his work entitled " Families dei Planlei;" and he brought for- 
ward several observations, which might direct attention lo the distribu- 
tion of the families of plants. Sausmrt, wlio instituted many inquiries 
connected with vegetable physiology, was consequentiy attentive lo the in- 
fluence of climate on plants; he gave notices of the height of plants above 
the sea, and waa probably the first who iniide use of barometrical measure- 
ments with thin view. Reynicr wrote an eaaay in the " Journal de Phy- 
lique," in which the influence of difierence of elevation on plants, in par- 
ticular, is well treated of. Ramoad gave some information concerning the 
height of plants above the sea in the Pyrenees. Young, in his tour, treats 
of the limits of tb« most imporlaut cullivatetl plants ; he deteimiiud tbe 
most Northern limits of the Olive, the Vine, and Maize. Giraud Smdof 
ipie distinguished in the " VHUioirt naiurelte de la France meridknaic^ be- 
tween the regions of the Orange, the Olive, the Vine, the Checaut, and 
the Alpine region, and tliua gave a not unimportant hint towards the <U- 
vi^on of a country in a vegeto-ge<^aphic view- In i^everal maimaU, 
for exaropte Wil-ienows " Gmadris," and Senebier'a " Phi/nologie vege- 
tate," T. 5, may he found a chapter under different titles, for v^to-geo- 
graphic materials, but these are mixed with others, and cited in ■ very 
desultory manner. 

Thus it stood with the geography of plants at the end of tbe last century. 
In the present century, on the other hand, it has made great advances. 
Stromeyer'ai 1800 published his dissertation, in which hebringsftrwarda 
snmmuy and sketch of what he caUs the Geographical HUtory of I^a»lt, 
and treats of one branch of it, namely, on the limits of the vegetable king- 
dom. Treviianm'i " BiologU," second volume, contains several planlo- 
geographical ideas ; he was doubtless the first, who, with any decree of 
perfection, paid attention to the distribution of (be vegetable flimilies on 
the globe ; he divided, indeed, its surface into diflerent regions or principal 
Fbras ; but his want of materials caused the results, for the most part, to 
be uncertain, and some, altogether erroneous. L. v. Buck, in bis travels 
in Norway and Lapland, attended to the planto-gei^raphic phenomena; 
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he determined the rektiotiB of plants to tlieir elevation by the help of the 
barometer, and inquired into the meitium temperature which individiul 
plants required. DecaadoUe in his " Flore Fiuncaise," divided France 
into sereral regions, according to the difference of vegetation, unit treated 
of the influence of diSerenee of elevation on vegetation. At last appear- 
ed Hhmboldt in JB07, with his " Essai aur /ageugraphie des Plantea," 
and " Tableau da reghna Eijuinoctiatei." Thefirbt waa at the most but a 
very loose sketch, neither was the latter at all a complete comparison be- 
tween climate and v^;etation ; but as he elevated the most interesting of 
sciences, — as he, in a striking manner, connected so many physical pheno- 
mena, which previously had been handled separately, — so he excited a ge- 
neral interest for these inquiries, and this work, therefore, decidedly forms 
an epoch in (he science. His " TabUau de la Nature" co-operated also 
to produce this effect. Next followed Wahkaberg's " Flora Lapponica," 
a classical work, which advanced the whole of Uie geography of plants. 
This author was doubtless the first who clenjly showed that the an- 
nual medium temperature is not a sure scale for vegetation, but that 
attention must also be paid to the distributiun of heat in the differ- 
ent parts of the year. He was the tlrst who instituted an ample compa- 
tiooa between vegetation in all its relations ; and lastly, he was the first, 
who, in any perfection, showed the mutual relations of families of pknls, 
and it is only to be lamented, that in this he preferred the Liunffsn to Jus- 
Bieu's natural families. The same author has since publiEhed two equally 
important workE, on the north of tiwitzerlBDil, and the Carpathian AIauii-> 
tains ; he has proceeded in them on the same principles as in the " Flora 
Lapponica-" corrected several of them, for example, his theory on the 
temperature of tlie earth as a scale for vegetation, and given his viewa 
greater extension, by comparing Sweden with Switzerland, and both 
with the Carpalluans. In a treatise in " Magaxin der GeaelUchaft nalttr- 
Jartchender Freande," he has made remarks on the diSbrence between the 
vegetation of (he coast, and the inland, (littoral and continental vegeta- 
tion.) Engelhardl and Parrot have given in their travels some infor- 
mation coDceming the plan to- geographic relations of Caucasus. In IBli, 
R. Browa published his " General Hemarks on the botany of Terra- Austr^ 
lis." In tliia treatise, the relatione of the famihes of plants are discussed 
with great acutcness mid science; the author's deep study of the natural 
&milieB, and the many opportunities he had for comparing the plants of 
New Holland, with those of other ports of the globe, ought to give this 
work a high degree of perfection. On the other hand, he has not so much 
as touched upon the influence of climate on vegetution. 

Hitherto, with the exception of single hints in It. Brown's work, and 
Treviranus's imperfect essay, botanists stopped at single countries, and did 
not venture to deduce results for the whole of the globe. This step ifunj- 
boldi made in 1815, in the introduction to the botanical jiart of his travels; 
and although, fimn the plan of the introduction, the lepresentation of the 
general laws must be disjointed, it could not but lead to general views, 
and thus, as well as by its richness in ideas, again make an epoch in the 
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scieuce. Shortly afttr, I81T, appeared his essay " nr Ut tigiuM uothtf 
mei," which reduced the knowledge of the distribatioD of heM (m the 
globe into a EyEtero, and as it also coDtoins botanico-geograpliic mate- 
rials, it is an ioTaltmble work to the planto-geograpbei;. At the tme 
time Decandoi/e publishetl soine interesting iuformation on the pluiC*< 
geography of France, and on the kiiowJed({e of the influence of b^it 
on vegetation, in the " JUcmoirei dc la Soeieti i Arcucil /' and in the 
following year, U. Oroien, on the Herbarium of Professor Smith, pve 
a view at the vegetation in the vicinity of the Congo, like that on New 
Holland, with porliculiir regard to the distribution of the families of 
plants. There are here also ample inquirias with respeet to the spedea 
which occur in several fur sejiarated countries. With similar views re- 
girding Dcninork and Guinea has Professor ffomentann enriched the 
adence; and coa IJuc/i has made us acquainted with the Flora of the 
Canary Isles in a plan to- geographic point of view. Lastly, DecandoUe in 
the " Diclionnaire del Sciencet Naiurclki," has published the view of the 
science alresdy spoken of. 

T» prevent misapprehension, and lo obtain a nearly similar degreeof 
difference throughout the Floras in general, I think it most proper fo fix 
certain rules concerning what ia requisite to form a Flora, or what I would 
ratlier call a Fhyto-geogrnphk region. I am therefore of opinion, that we 
should require for this, (I.) That at least half of the species should be 
peculiar : (S.) That at least a quarter of the genera should be proper to 
the region, or at least have there so decided a maximitm, that their speciet 
iu other regions might merely be considered as representatives: (3.) 
That indivldoal families of plants he either petuhar to the region, or else 
have there their maxima. Nevertheless, where this last property ia want- 
ing, while the difference in genera and species is very considerable, we might 
admit of a region- 

The regions may, again, according to aminor degree of difference in the 
vegetation, be divided xaia prnniacea, for which, for example, one Jburth 
of pecnhar species, and a few peculiar genera, might be sufficient- 

In order to have a complete view of the phyto-geographic dirisionsof the 
globe, the boundaries and circuit of each, its climatic and other physical 
relations, should be described ; there should, besides, be mentioned what 
are the characteristic families and genera which prevail, and that both in 
ngaid to species in general, and individuals ; and lastly, a view should be 
given of the whole habit and character of the vegetation. Towanla this, 
tho following is merely a loose sketch. The regions and provinces are best 
named af[cr the vegetable forms which chamcterize Ibem, (for the pre- 
vailing vegetable forms are very often the same in different countries.) I 
have here attempted thie ; at the same time, however, I have added the 
commonly used get^raphical terms, * and adopted these last only iu cases 
whrai I thought that a certain divieion of the earth ought to form a. dis- 
tinct region, but knew not the vegetation intimately enough to determine 
the characteristic fbnns. 

■ Wildewrw, Decaodollc and Tteviianus have UKd only the lattei. 
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I. (Regman Saxifragarum et Muscorum, vel Flora Alpmo-arctka,) 
This region includes^ in the first place, all the countries within the polar 
drde, together with some parts of America and Asia which lie south of 
it, hot have a polai climate ; (namely, Lapland, the North of Russia and 
Siberia, Karatschatka, Canada, Labndor, Greenland, and Iceland ;) next, 
port of the Scotch and Scandinavian mountains, oa far as the^ fall within 
the Alpine region j and, lastly, the mountains in the central and southern 
parts of Europe, ill like manner, as far as they are related to the Alpine 
region. The Alps, indeed, possess many plants which are wauling in the 
Nordiem Polar countries; they may even amount to three-fourths of the 
whole number of species which grow there ; but, as the Genera, with ffew 
esceptions, are the same as in the Polar Flora, and likewise the characte- 
ristics of each agree very closely together, these two parts of the earth can 
scarcely be considered otherwise than as two provinces of the same r^ion. 
As these two provinces do not immediately join each other, so they might 
perhaps be treated, the one as a colony, the other as the mother-country, 
which comparison, however, is merely ideal, for hardly will it be in any 
person's power to prove that those Alpine phmts of the south of Europe, 
which also occur in the Polar regions, have migrated from one of these 
parts of the globe to the other ; indeed, I do not consider this to be in the 
smallest degree probable- What distinguishes this region, is the ahnfi- 
dance of mosses and lichens ; the characteristic families, Saxifragea, Gen- 
tianea, AMnew, Caricta, Salicca ; on entire absence of tropical families ; 
a considerahlB decrease of the characteristic forms of the Temperate Zone ; 
fbrests of fir or birch, or else a total absence of forests, scarcity of annuals, 
abundance of cespilose plants, proportionally larger blossoms of pure co- 
loura- The two Provinces are : (a) The Arctic Flora, Frovincia Caricam. 
The great abundance of Carices and some peculiar genera, aa Diaperuia, 
Copiii, are the most important dislinguiehingmarks. . As sahdivUioju, wc 
m^t take the following countries, whose Floras, however, might recipro- 
cally be distinguished by some peculiar species : Lapland, Iceland, Green- 
laud, the northern part of North America, and of Siberia, Kamlschatka. 
(b) The Alpine flora of the south of Europe, Frovincia Frimulaceo'vm, 
dt FhyleuTutrvm. The most important marks of distinction are; a larger 
number at Ftimulaceer, namely, a great many species of the genera Pri- 
muia and Aitdrosace, of which the polar lands have only a few species, and 
the genus Aretia, there entirely wanting ; the tolerably numerous genua 
Pht/teuma, the genera Saldanelia, Cherleria, and others, which arc likewise 
wanting in the Polar countries; the greater number of Rhododevdra, &c. 
The eubfloras would be ; the Pyrenean, Swiss, Tyrolese, Carpathian, Gre- 
cian mountains, Apennine, and, probably, also the Spanish nioun tain Flora; 
and also the Caucasian, in so &r as I can determine from BtbcTstein's Flora, 
and from Engelhardfs and Farroi's travels. 

II. {Regnam Umbellataruia et Craeiferarum.) This region compre- 
hends the whale of the north of Europe, (with the exception of such parts 
as belong to the preceding,} to the Pyrenees, the mountains of the south 
of France, the Alps, the mountaina of the north of Greece ; and besides 
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tlie EreateBt patt of Siberia, and of the country about Caucosua. Its eaat- 
em bouudaties I dare not fix. Gmelin, indeed in bis Flora • says, tbat 
the v^etation is Bssenliclly chanRed at the river Jeoisey ; but. as this Flo. 
o great a namber of European species, and has only IS genera 
nhich are wanting in Europe, bo this eitpreaaion can hardly be understood 
lileraily, and Siberia, or at least the greater part of it, may thus bebng to 
the same region aa the north of Europe. The country about Caucasus and 
Krim, falls only partly within this r^on, tor, according to Bibirslein'i Flo- 
ra the MUthem parts of iboie distticta have a greater resemblance to the 
south of Europe. 

It might be doubted whether that part of the globe, included within 
these limits, forms a particular rt^on, or only a province of the next re- 
gion, which includes all the countries which surround the Mediterranean 
Sea ; for, although, indeed, this latter region has a great many species, 
genera, and even families, which are entirely wanting in the north of Eu- 
rope and Asia, so, on the other hand, thispart of the earth stands in so low 
a rank, in regard to plants peculiar to it, that not only above half of its 
species are also found in the south of Europe, but very few peculiar ge- 
nera appear, and not one peculiar family. But as, on theotber hand, this 
resemblance is not complete, and however same families are rather more 
numerous here than in the countries on the Mediterranean, so it may 
perhaps be answered, that it may be considered as a particular region, 
though its great want of peculiar forms ought to be attended to. I have 
called this the r^on of the Crucifere and the Umbeilatfe, because these 
two &milies in this region, form a larger quotient of the total number 
than in any other; and because in this way it may particularly be separ- 
ated from the vegetation of North America on the same parallel. From 
the next region it is moreover distinguished by Fungi being more com- 
mon, by RoiacetE, Sanuncalacae, Ai'itntacem, and Conifcrte forming a ra- 
ther laT^;er quotient ; that it approaches nearer to the poUr forms, especial- 
ly in the abundance of Caricew ; that the meadows arc more flourishing ; 
that almost all the trees are deciduoua iii winter ; and lastly, by a number 
of negative characters, namely, the absence of tropical forms, which have 
representatives in the next region, and fewer species of the families which 
belong to the characteristics of the latter. From the Polar region it ia dis- 
tinguished partly by the want of most of the Polar forms before mention- 
ed, and partly, also, by its greater agreement with the following region. 

ThiB region may easily be divided into two provinces ; (a) Provlnda 
CKhoriauamm, province of northern Europe, This sub-group of the 
CampoiiliB appears to be rather more numerous in Europe than in 
Asia, where on the contrary, the Cynarocephalix are more common; the 
other distinguishing marks, are merely farmed of some few peculiar ge< 
nera. The countries belonging to this province, Great Britain, the north 
of France, Holland, Germany, Denmark, the Scandinavian Peninsula, as 
fiir OB it does not belong to the preceding region, Poland, Hungary, the great- 

• Flora Silerim, T. 1. Praf. p. xliii. 
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ei part of European Russia, differ only iiiconsiilerably in regard to their 
Tiigetable productions; (b) pTovinciitAsiragilloruni, Haloplit/torum, et Cy- 
narocephalarum, province of uortbem Asia. To this belongs a part of 
the Caucasian countries, and of the remaining part of Asiatic Kusaia. The 
abundance of the three groups of plants above mentioned, characterize 
this province, as well from the preceding province as from the following 

(To be concluded in next Namier.J 



III. Memoir on the Red Snow of the Arelic Regiont. By Professor Ag- 
AiDU of Lund. " Uber den in der Polar-sone gejundenen Kotken 
Sehnee," Nova Ada Academia, Nat. Curios, vol. xii. 

Since we have, in fbrnieT niunbers of this Joaraal, brought forward the 
obEervations of autbon upon this singular vegetable production, (ag itie 
MOW universaUy acknowledged to be,) and since we have ourselves enter- 
ed rather fully upon the subject in the yet unpublished Botanical Ap- 
pendix to Captain Parry'i Second Voyage, we shall here subjoin an analysis 
of Professor Agardh'a valuable Memoir, which is just published. 

" Haia, he says, chained with extraneous substances, is not an unusual 
phenomenon. The most general appearance of this kind, is what is de- 
norainated a ihqwer of itdphnr. Upon examining tbia, no sulphur has ever 
been found, but the farina of the pine, (Pinua syheitrii.J Home years 
aince, rain of this kind fell at Lund, which I had the opportunity of ex- 
amining, and found it mixed with this pollen, although the pine forests, 
ibat must have produced it, could not have been at a less distance than 
irom five to six Swedish miles. 

Next to this kind of rain, that which has been denominated a thower 
qfblaod, is the most frequent ; but, witii the nature of this, we are as yet 
but imperfectly acquainted. That which'' Peiresc observed in the year 
1609, near Aix in France, was occasioned by insects, as was probably that 
which fell at Schonen in ITll, and which was examined by the clergy- 
man Hildebraud; notwithstanding that the learned Bishop Swedbei^ 
looked upon it us a supernatural phenomenon, and as a portentous sign 
fiom the Divinity, In such cases, it is absolutely necessary that we ob- 
aerve whether the red particles fell with the rain, or whether they after- 
wards became incorporated with it. For another red finid deserves to be 
mentioned, that which is known under the name of" blood red water," 



(blutrothe 



■,) but which the common people aver to be water 
blood, and of which many authors have written ; but that 
■ftther moat certdnly is, of two kinds. That which is the 
spring or in hot summers, in ponds, and ia 
formed, according to Linncus, of an immense number of animalcules, the 
Monoculas Pulex, Lin. (Daphinia Ftdex, Latr.J ;' but according to my 
UB, who ippean to be so well acquaiiltcd with thia 
re ascribed to it the colouring of the water. 1 have 
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by olber traTelleri 
fbnod Red Snoir oi 
that he had seen i 
and Dec. 1 



observaliona of Monoculm quadi icornii, L. (or Cyclope quadricomU of 
Lair.) which lileraily dye tlie water with the number of their red bodies 
LiuDiEUE mentions another blood-red water in his Wesiffnilia Resa, whieh 
formed a pulverulent masB in tlie cavities of the cilcoreoUB mounlaini 
moisicned by rain-water. That, however, which i« found on the shore, ii 
a dye extracted from a fpecies of fueus. 

These oliservntioua are brought forward in connection with t)iG red noiB, 
wiiich for some years past has been seen near the Norlh Pole, and which 
has £0 much excited the attention of naturalists, that one would conclude 
the phenomenon to be of very rare occurrence; and yet the red jiuiw is 
very common in all the alpine countries of Europe, although Da SausGure 
was the first, if I inistake not, who paid any attention to it. He found it 
in 1760, on Mont Brevcn in Switzerland, and afterwards observed it 
n the Alps, that he was surprised it bad not been noticed 
rs, especially by the accurate Scheuchzer. Ramond 
n the Pyrenees, and the botanist Sommerfeldt told me 
I Norway. The Italian Giomale di Fisicat Novi 
some very interesting accounts of Red Snow that 
n the Italian Alps and the Apennines. In March IflOH, for instancy 
the whole country about Cadare, Belluiio and Feltri was, iu one single 
night, covered to the height of twenty centimetres with a rose-eoloured 
snow : hut bolh before and atier it pure white bddw fell, so that the red 
formed a layer between the white. At the same rime a.aimilar pheno- 
menon was witnessed on the mountains of Valtelin, Brescia, Carinthia, 
and Tyrol. Anotlicr is mentioned as occurring between the 5th and Cih 
of March 1S03 at Tohnezzo iu the Friaul, and one still more remaritable 
in the night between the llUi and 15th of March 1B13, in Calabria Ab- 
ruizo, in Tuscany, and at Bologna, and upon the whole chain of the Ap- 
ennines. On the 15ih of April Red Snow fell on the mountain of Toual 
in Italy. 

Hence it appears that this phenomenon is of sufficiently frequent oc- 
currence, and that the cause of the red snow found in the voyage of Cap- 
tain Boss on the 1 7th of August ISig at Baffin's Bay, in T^'' W N. kli- 
tnde, being so much noticed, is attributable to the acuteness of the natu- 
rahsts and chetnisU who bad the opportunity of examining its origin. Ac- 
cording to the account of Captain Ross, the mountains that were dyed 
red with this snow were about eight English miles in length, and about 
COO feet high. The red colour reached to the ground, in many places to 
a depth of ten or twelve feet, and appeared so for a great length of lime. 

This is all that was known respecting red snow in its natural state ; 
hut it was reasonable to expect some elucidation from chemical unalyais. 
Thus De Saussure had found, that the colouring matter of the red snow 
of the Alps gave out, when burnt, a smell like that of plants, and thence, 

only found a Ci/clops in such waU;r, and which agreed in every thing with C. quad- 
ricornji of Lair, whilst it diilercd fioia LinnEUa's Monucului quadriconoM, in Ite- 
ing red, wbereu that is brown. The animal must either undei^ n change in co- 
lour, or there ate two Bpecics^/fj-, 
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as well as from distillation in alcohol, inferred that it was of TCj^elabb 
origin, and probably conslEteil of the fbrina of Eome plant, although he 
conid neither account for its having ascended toBUch elevated regions, nor 
mention a plant whose farini was of that colour. 

The Italian naluraliatB who examined that snow which fell in Italy, 
fbiinil that it contained siliceous earth, clay, and an o\ide of iron, be well 
as a considerable portion o'' some organized substance. Tliis too accords 
with Semeptini'a analysia of eome bloody rain that fell in Calabria. Upon 
exaraiuing the colouring Bubstonce of the red snow discovered by Captain 
Ross, Wollaston and Tbenard came to similar results, and the first was 
led to conclude that it contained seeds of s moss. 

From the band« of the chemist this substance came into those of the bo- 
tanist. The celebrated Francis Bauer, in the Journal of Science and 
Arts, No. xvi. gave a full description of it, and from the similarity in 
fbrm, m well from chemical comparison, was induced to consider tlie 
red snow as a fungus of the genns Uredo, which be calls XTredo nivulii, 
and nearly related to the UnlHago legtlura of Dilhn. 

Bobert Brown had indeed previously expressed his opinion that this 
substance bad a. great aflintty to the Trem^la cruenta of Eiigl. Boi., and 
that it might accordingly rank among the Algir. Of this Mr Bauer did 

Sprengel's opinion, that it came nearer to Faucheria radicata, seems to 
be fertliest removed from the truth. 

On ray various examinations of this substance, the question has fte- 
queDtty struck me, what migliC be the true nature of this Eubstaace ? 
without brang even able to satisfy njy mind upon it, as I had not seen 
any thing with which I could compare it ; nevertheless, ?ilr Brown's opi- 
nion always appeared to be thu most correct, namely, that it sliould be 
placed with the Algip. 

At lengtb a treatise was communicated to me, from the Royal Academy 
of Sciences at Stockholm, of Baron Wrangcl, upon a new species of lichen, 
which he called Lepmria kerrneniiia, but which Linnajua had confounded 
with Byisu$ jotilhus. I found a most striking agreement between this 
new species of lichen and the plant colled Uredo nivalu, and expressed 
this opinion, tt^'ther with that, that the Icpraria was also a true alga. 
Yet I had not then seen the plant. When, however, I was in Stockholm, 
in the summer of 1883, Professor Berzelius gave me some of the colour- 
ing matter of the red snow which he bad received from Dr Wollaston, 
and Baron Wrangel showed me his Lepraria kermesina. The Uredo 
nivaiU was preserved with the snow-water in a small well closed and 
sealed bottle, which had not been opened from the time it was filled ; yet, 
af.«ra lapse of five years it retained its red colour, and was not altered 
in form. The water was perfectly ftesh and without smelL When the 
bottle remained stationary, the substance settled at the bottom of a brown- 
ish-red colour, two or three lines in thickness, leaving the water per- 
fectly clear. But, with the least moUon, it again mingled with it. 

In order to examine this remarkable substance with more accuracy, 1 
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placed a drop of the water, mixed with the brownish'Ted colouring nuk 
tet, under the microscope, when it wu imniedialely seen to consiitaf ( 
Dumbei of round globules, sessile, of a blood-red colour, ihining bnl 
opaque, perfectly agreeing with Mr Bauer's fipire, Sovct however, of 
the globules were not coloured, but plear as water and transparent. The 
•iieof ours wu somewhat different troin that slated by Bauer, jag of i 
Une, and H>me of the giubulea were scarcely half so large as others. lo 
general, if we may be allowed (o make a relative cotnparison, their dia- 
meter wai ten times greater than those of Tremella cruenla. The mode 
in which these globules were clustered was very irrtgular ; sometimes 
they were seen single, sometimes two or three in a line, at other times in 
irregular groupes, especially when the sediment is shaken up and the glo- 
bules mingled together. 

Lepraria kermesiiia \t a plant wtiich Baron Wrangel had found in the 
province of Nerike, sometimes resembling a thin crust or scurf on while 
limestone; sometimes dissolved with the rain-water upon these same 
stones, of a blood-red colour, and leaving a faint smell of violets, whifh 
gave occasion to Baron Wrangel to imagine his plant to be the Bi/inu 
JoUihut of many authors. This is the same plant of which Linnxus speaks 
in his Jotimey to Westgotha. By accurately observing this plant with 
the microscope, I not only Ibund my supposition respecting the near re- 
lationship of it with Ureilu niiialw to be coniinned, but I fully satisfied 
myself that both belonged to one and the same species. From this, it 
appeared to me clear, that, as the Lepraria kernusina did not fall with the 
rain, it wob as little likely to be the case with the Hed Siiow< 

Although it has not been clearly proved, yet, as I have shown in ano- 
ther place," it h \erj probable, that, in the production of the lower orders 
tsl Algie,a.i of the Animtdia infuioria, (which come w near the one to the 
other,) they sometimes not only pass into each oihcr, hut that they are 
difttrent states of one and the same thing. Next to warnith, light has the 
most important effect in their formation. Further we know, that when 
plants of a higher formation grow on white limestone it induces a red co- 
lour in the flowers. It will, therefore, have a similar, or more decided, 
action on those plants, such as the Alga, where colour is more essential. 
We find, for example, the Anlhi/ltis vulneraria, var. CBCcinM, only on chal- 
ky ground ; so, also, amontt the Algir the TremeUa CT-uenla,f E. Bot, the 
ted coloured Bysnu cobaUiginea and the Lepraria kermeaina occur only 
on limestone or calcareous ground. That the light here produces the red 
colour is proved in the Lepraria kermesina, for the colour, in such places 
where the light was weakest, (as in the crevices of the limestone, where it 
could scarcely gain admittance, or on the under- side of stones,) passed from 

' See the author's very curious waifc on tlic MetamoTpliOBt of PUmU, puUiEhed 
Bt Lund. 

j" Trmiella cruenlit it mast assuredly, in this country, fouad in situadoni Ha re- 
moved from limestone, or any thing appcoBching to a while colour, upoa damp 
block nielcs in shady places, and dark brick walls in the shadiest parts of large 
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Ted to green- Nor is the colour determined wholly bj light ; it is sided 
by the nalure of the body on which it strikes, but in a muDiier quite un- 
intelligible to Ui- 

M. Agardh then goes on to argue, that as while bodies, »ery diaeimilar 
in appearance and nature, produce the same effect in the formation of red 
colouring matter, so we must not be surprised (o find, (hat a plant, such 
as Vredo nieatii, which is found on the highest Alps in the moat northern 
latitudes, in the eold of winter, and only on the surface of the snow, is 
again found in the plains, in smnmer, and on glittering limeslone," 
Hence it must be inferred, that the existence of the Al^a of the red snow 
must be accounted for by the gradual melting of the snow from the in- 
tensity of light ; and not, as some suppose, that it is washed down from 
the neighbouring rocks, or, as might be inferred from the information 
given from Italy, that it has fallen from the atmosphere. In r^ard to 
the first supposition, were such the case, De Saussure and the English 
Dangators would have noticed such a red stream running down the sides of 
the tnountains, a fact which Saussure denies, and upon which the English 
aie silent. 

As to the accounts given by so many men of science, that the Red Snow 
falls from the air, 1 need only refer to one circumstance, namely, that all 
the accounts agree in asserting, that this Red Snow fell in the night, 
which is as much as to say, that no otie has seen it ftll. Why, we may 
ask, should the snow enly fall red in the night, when no one can discern 
it to be red, and not in the light of day, belbre which white can become 
red? 

I am, on the other hand, of opinion, that the Lrpraria kermeiina is 
' called into existence by the vivifying power of the sun's light, after its 
-wannth has caused the surface of the snow to dissolve, combined with 
that incomprehensible properly in white snow, of producing a colour • ne- 
vertheless, that it first attracts the eye when (here is a some considerable 
quantity, in the same way as we do not see the colour of the drops of wa- 
ter till they have accumulated in the ocean. This opinion is not only con- 
firmed by De Saussure's observation, who eKpressly says, " qu'on ne 
trouve la neige rouge que dans une cerlaine pL'riode de la fonte des 
neiges, car lorsiju'il ne s'en est pas beaucoup fbndu, la quantite du re&idu 
rouge est tres peti le, et s'it en est trap fondu, on n'en trouve rien ;" but 
also by the recollection, that the time tliat Ibis coloured snow appeared iu 
Italy, namely in March and April, is the time when the snow begins to 

An assertion of Captain Ross's does, indeed, appear lo come in opposi- 
tion to this, namely, that the Red Snow extends very Gir below the sur- 
face, in some places reaching to [he ground at a depth of twtlve feet; but 
then, this is directly contradicted by another traveller of the same expedj- 

■ This It least ve gueas to be the meaning of the author, but the theory itielf 
seems to ub to be very abstruse ; and probably from too imperfect an acquaintance 
with the German language, wo may not entirely have givet; ihe passage correctly. 
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tion, on board the Alexandtr, who exptesaly stales, that the Bed Snow 
WM never more than one or two inches below the surface. The remaik 
made in Italy, that the Wliite snow fell as well before as after the Hed, 
may be easily esplained, by what has been said before. We shall, tco, 
account for the great estent of country wbicli it covered in one night, bet- 
tor from supposing a cause lo act upon an homogenous surface, than by 
supposing, that the Red Snow fell in one nighi over the whole mountain- 
ous parts of Italy. 

That this snow was seen after only one night 1 have in part aeeounted 
for, by ohBening, that its red colour could not be noticed before it was 
formed into suificient maEses ; and its rapid appearance will the less but- 
prise those naturalists who are accastoincd lo examine the Infusoria, and 
who well know how quickly an innumcrabte multitude of these beings can 
be produced under favourable citcum5tanci.'s. 

It now remains for us to determine, as correctly as possible, the nature 
of these minute bodies, about which opinions are so much divided. 

The idea of De Saussure, that ibe colouring substance of the Red Snow 
is the farina of a plant, deserves but little attention, as there is no plant 
which has the fiirina, or pi^llen, of that colour. De Saussure, indeed, en- 
deavours to strengthen his opinion, by saying, that the farina may have 
changed its colour fVom the intensity of the light upon ihe Alps ; but al- 
lowing this to be possible, chemical analysis is in opposition to it. 

The opinion of Mr Bauer has greater weight with us, namely, that the 
Red Snow is s Fwagui. Yet, still, I cannot agree with him. The fungi 
■re the offspring of darkness, and are never formed or kept in water. They 
nther prefer a close and moist air, are produced by putrid Biibstancea ; 
properties the very reverse of what we know of the Hed Snow ; which is 
formed in the purest waters, with the strongest light, in the clearest at- 
mosphere, and without any previous decay- 
That which Baron Wrangel has described, and which 1 have sliown lo 
he identical with the Red Snow, he cousiders to be a Lichen of the genus 
Lepreria, a conclusion to which he may hove been led by the cruslaceoua 
covering which this plant forms upon limestone. This crust, however, I 
take to be a sediment that is deposited ou the evaporation of the water ; 
and De Saassure's observation, according to which it is also formed on the 
melted snow, shows, at the same time, that it is not peculiar lo stones. 
To this it may he added, that the aporuli-s of the genus Leprai'ia h »"e a 
different form, and yield a different chemical analysis from the globules of 
the Red Snow. 

Hence it follows, that this substance must be either an Al^ or an Ani- 
malcula, between which I know no certain limits. There are forms 
amongst them which may, with i*qual propriety, be ranked with either or 
both. There aie Alga: which hecame Amjoalculea, and picg veria. Last- 
ly, there are Infusoria, which, at one period of their existence, are endow- 
ed with the power of movement, while, at another, they exist only in the 
character of a vegetable. 
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To conclutle, the colour of the Red Snow is not without analc^ among 
the AlgiE. In autumn^ ob is well known, there is produced on shady walls a 
green powdery substance, composed of globules, which afterwards, accord- 
ing to drcumatancea, change either into Ostillatoria muralii, or into Viva 
eritpa. This substance comes nearest to Lepraria kermetina. Farther, 
it has a great affinity with Tremella cnunta, E. Boi. (Which must not be 
rainfounded with Uha moniuna of Lightfiiot) : bath are red, and both con- 
aist of globules -, but Lepraria kermesina difiera in this particular, that its 
- globules arc free, not sunk in a gelatine. I have accordingly placed Lepra- 
ria kenneiinaot WTS,ngfiliaTaj Ss/'iema Alganim as a peculiar genus, un- 
der the name of Prolococcai kermesinus. 

If my views of the origin of this substance, which may be called the 
Bloiioms of the Snow, (Bhme dei Schiiees,J be correct, our surprise will 
not be diminished, though the object of it maybe changed. If we can no 
longer believe, that the Infusoria or Algce drop from the clouds, we must 
nevertheless allow, that the enow of a whole district of mountains, may, 
in a few days, be covered by a red vegetation, of a very difierent appearance 
&om that of its own dazzling whiteness. We cannot, indeed, cease to won- 
der at the power that is active on every point of the earth's surface, and 
filia even the snow of winter with life and vegetation. It is gencrollj 
known, that the colaiu' of the vegetable kingdom becomes duller and paler 
the less powerful is the light that ^ihines upon them; and that the field* 
of the north are amamentcd with few attractive colours, while those of the 
tropica glow with the most splendid. But even the north comes nearer to 
the source of light by roeans of its Alps, and as it were, heightens the in- 
tensity of iu beams by its snows ; so that even the winter can Eoractimes 
produce the same effect as the warmest summer. Nature, in all the dif- 
ferent and variable forms which she assumes, is in one thing only alike ; 
she is ever new, and ever worthy of admiration. 
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1. Proceedings of the Roi/al Society of Edinburgh' 
Noviniiher 14, 1825. — The Royal Society resumed its sittings for the 

A paper by Or YuLi was read, entitled Some Observations on Subter- 
ranean Plants, with a Specimen and Drawing of a nondescript Rhizomurpho. 
November 2Slh. — At tt General Meeting of the Societ}', held this day, 
^ follDwing Office-bearers were elected : — 
- Sir Walter Scott, Hart., President. 

Right Hon- Lord Chief-Boron, ^ 
Lord Glenlee, f „. „ . , ^ 

Dr T. C, Hope, f l^tee-Prtitdeiiis. 

Professor Russell, ) 

Dr Brewster, Secretary. 
ThomoB Allan, Esq, Treaiurer- 
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Junes Skene, Esq. Curator of the Mmema. 
Pks'Uttl Clatj. 
Alextuder IrTing, Esq. Pretidmt. 
John [lobiEDD, Esq. Secrelarg. 
Coiimettorl. 
Sic William Arbuthnot, Bart. Dr Home. 
James Jurdine, Esq. Professor Wallace, 

Sir William Forbes, Bart. Ur Edward Turner. 

Literary Clatt. 
Henry Mackenzie, Esq. Frtiidtnt- 
P. F. Tytler, Esq- Seeretars. 
Sir William Hamilton, Bart. Sir Henry Jardine. 
Hev. Dr Lee. Sir John Hay, Bart.. 

Riglit Hon. tbe Lord Advocate-. Dr Hibbert, 
Decemlier Slh.—J>li Henbt Mackenzie read a Supplement to Iiib 
former Paper on Dreams. 

A paper, by the Reverend Dr Flemiko, wsa read, entitled " Obserra- 
tXoat on the Defoliation of Trees." This paper is printed in the present 
number, p. T2. 

Dr ToHKEB read a paper on a Method of Detecting Lithia in minerals 
bj means of the Blowpipe, and he exhibiteii to tbe meeting the experiments 
on which it waa founded. This papar is printed iu tbe present number, 

p. ns. 

Dr HiBBEur read a Notice of certain Remarkable Concretiane found in 
the Sandstone of Kerridfie, in Cheshire. One of Ihe very remarkable spe- 
dmens from that locality was exhibited to the Society. This paper is 
printed in the present number, p. 138. 

Dr HiSBEBT exhibited a Specimen of the \'eTtebne and Sibs of ibe 
Plesiosaurus, a specits of gigantic Crocodile lately found at Whitby, and 
in his possession. 

At this meeting the following gentlemen were elected Ordinary Ifem- 
bers of tbe Society : — 

John Archibald Stewart, Esq. Younger of Grandlully. 

James Hall, Esq. Advocate. h 

Sir William Jardine, Bart. ^H 

2. Proctedingi oflh: Society for Promoling Ihe Useful Arts in ScolimS^^ 

March 82, 188fi.— There was read a Description of Mr Whitelaw's 
New Compensation Pendulum. 

A letter trom Mr John Gibb, Civil Engineer, to Johh Robibon, Esq. 
wai read, " On the Application of Granite to the Construction of Bail- 
ways. See tliis Journal, No. v. p. 152. 

Models of a Fire Engine and a Fire Escape, by Mr W^alteb Bal- 
lANTYNi, were exhibited. 

April Stti. — A Description of an Improved Rnin-Guage, by Mr Thou 
of Itotheaay, was read, and the instrument itself exhibited. 
A Notice of Method of Extinguishing Fires, was read by Major Alston- 
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A Model, showing the Application of the Levet to work Chain Rtmpi 
&c. by Mt W. Ballantyni, wns exhibited. 

Mt Tuou'a Bain-Guage was alKO exhibited, and on ImpToved Sjphon, 
by Mr Hunteb of Thurston. 

April ath. — The various modeU and machines described to (he Society, 
duriog the Session, were exbibiled at this meeting. The Society adjourn- 
ed till the 6th of December. 

December 6lh — The Society of Arts resumed its sittings for the winter. 

An Account of a Rotatory Gas BurDer, invented by Mr Nihho, brass- 
founder in Edinburgh, was read. See tbis number, p. 152. 

Professor Wallace gave a Description of a new Revolving Bookcase. 

There was read, an Account of Mr Whiiilaw's New Compensation 
Pendulum. 

The foUowiiig Machines were Exhibited. 

1. The Rotatory Gas Burner was exhibited to the Society in operation. 

2. Professor Wallace's Revolving Bookcase was exhibited. 

S. Mt Wliitelaw's New Compensation Pendulum and Clock was exhibited 
in complete operation. A description it will be given in our next number. 

December Ilk. — At a general meeting held this day, the Right Honoura- 
ble the Lord Provost in the chair, the Society awarded a Gold Medal to 
Mr Davib Whitelaw, watchmaker, 16, Prince's Street, Edinburgh, for 
his Clock with Iioproved Compensation Pendulum. 

The Society also awarded a Gold Medal to Professor Wallace for his 
Eidi^aph, an Instrument for Reducing and Enlarging Drawings. 

The Society likewise awarded a Silver Medal to Mr Shiells, for his 
Triangle for Directing the Jet of Fire Engines, described in this Journal, 
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1. Fint Ccimeiofl%36. — The ftllowing elements of this comet have been 
calculated by fil- Shumacher, from the observations made by M. Gam- 

PnBMge of perihelion, - 1835, May 31. 473 

Long, of perihelion - - - 273* 2!)- SO" 

Long, of node ■ - - - 17 4B 10 



Periheliod distance 
Motion retrograde. 
M. Pons saw this come 



o late as the 11th July \B2S- 



S, Second Comet n/ 1895.— This Comet was diBCOVered by M. Pons on the 
nth July in Taurus, and has been observed by various aslronomerB. M. 
CapDcci observed it about the 25lb of August. He describea it as sur- 
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rounded with a very cxtensiTe nebalosity, and as hariDg a 
a d^ree in length. The following are itti elemenia : — 

PuBsge of peribelion at Naplei, IfKili, Detcmbcl Bi. BOS Mean tine 

Perihelion diiun re - , - . 

Log. of do. 0.08200 

Long, of perihelion - - . 317° 24' 40" 

g. of descending aode - - - 35 19 60 

Indinalion of orbLl - - - Sa 44 20 

Retrograde. 
became distinctly visible to the niked cje in Octotier last. 

met waa discovered by M. Pons on 
>iiste]lation Auriga. The followiiu^ 



observations at Florence :- 
Mean Time. App. B. { 

August 20. ISb 42' 25" 8!)* aJC 



22* 61' 32- 



13 



12 



a 57 
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4. Foartk Cornel of 1825, the periodical Comet of Encke.—Thia cOOWt 
was discoveied by AI. Plana of Turin, on the 10th August, and by M. 
Pons on the 11th. M. Pons slates, that it seemed to change its form, ap- 
pearing sometimes elongated, and sometimes round. M. Valz seems to 
have observed this coinet so eorly as the 13tb July. 

M. Eocke predicted the return of this comet; and the error cf bis cal> 
culations, when compared with the observations made in August, Is not a 
minute of a degree. 

s. Fiph Comet of 1835. — M. Pons discovered another new comet at 
Florence, on the Tth November! He observed it in the constellation 
Eridanus, haviag 54° of right ascension, and 14° of south declination. It 
was moving in a south-westerly direction, at the rale of about twentymi- 
nutesa day, and it requires a good telescope to sec it. 

6. Siars loiilioiit any Proper Motion. — From a comparison of Bomeof the 
double stars observed by Sir William Herschel, with the present relative 
position of those stars, Dr firinkley is of opinion that teveral stars have no 
leniible proper motion, and by comparing Dr Bradley's observations with 
his own, he concludes, that in the last seventy years there had beeu no 
sensible changes of place of Riget, Ononis, Polaris, and f ITts« Maoris, &c. 
Dr Brinkley has since deduced therefrom the quantity of Ltmi-Bolar pre- 
cession, and also the displacement of the ecliptic ou the equator ; and it is 
probable that many other important consequences vill arise iron) a more 
extended inquiry intc the subject. See Dublin Phil, Journal, No. I. p. 263. 

7. Miu HerschePa Catalogue of Nebshc- — The catalogue with which 
UisB Herschel is now occupied is not of stars in general, as our notice in 
No. V. p, 176 would lead our readers to suppose, but only oiNibulig- 
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8. Mr Pond's Mei/i'id of Dalermiaing the Dnvcllun uj the Metidian. 
This method coiiHistx in placing ivio very disEinct and well defined objecti 
nearlj at eqiml distances on each side of the nortli meridian line, and at a 
distance from each oilier nearly equal to twice the greatest eltmgation of 
(be pole star. These objects are placed by means of a telescope, fixed 
Hkc a Irsnsit on pi horizontal axis, and pointed flret to the pole star, at iti 
greatest elongation, and then at its reflected image. In thus passing tVora 
the star lo its image, the central wire, which must necoBsariiy describe a 
strictly vertical circle, will ])ai>s orer some terrestrial object, -which, if well 
defined, will serve for the mark ; but if not, n mark must be set up so a* 
to be bisected by the wire. The same being done on the other mJb of 
tbe north meridian, the distances of the marks (rom tlic central wire 
must be accurately measured with a micrometer. The horizontal angles 
between the marks being measured by a theodolite, a meridian mark is to 
be erected exactly between them. 

9- Remarkable Effect on the Cambridge Tfwuii Initrument. lo ad- 
justing the transit inBirument recently put up in the New Observatory at 
Cambridge, Mr Woodhouse observed, that the line of coUimation deviated 
occasionally to (he east or west of the meridian mark without any visible 
cause. He at last found that this efiect arose from the approach of the 
assistant's body to the lateral braces used to steady the instrument in an in- 
variable position at right angles to its axis. The expansion of the brace 
nearest him thrust the axis of the telescope aside. Mr Woodhouse prov- 
ed that this was the cause of the deviation, by producing the same cfiect 
with hot elotha wrapped round the alternate braces, and he, therefore, pro- 
vided a proper apiwratus to protect the braces from the solar heot, during 
the approach of the sun lo the meridian. 



10. Committee for the improvement of Glass for Ofilical ptirpoael. We 
underttand that the Royal Society of London, and tbe Board of Longitiule, 
are taking effectual measures for the improvement of glass for optical pur- 
poses. A regular Glass-house lias been built for this ])urpo8e, and a scries 
of experiments will be immediately b^;un, under the direction of a com- 
mittee of members of the Iloyal Society, from whose talents and dili- 
gence we anticipate the happiest results. 

11. Traces of Polari-^d Light in Halot. M. Arago is ioid to have 
remarked unequivocal traces of polarization by refraction in the light 
of a halo, seen round the sun towards 11 o'clock in the morning; and 
he concludes, that halos cannot, iherefiire, be formed by reflection. 

IS. Teltseopcs wilhonl Irradialian. M. Arngo has announced, that he 
has coHsimclEil tcleacopes in which there is no irradiation. The ilialnetcr 
of one of the satellites of .lupiter, and that of ita shadow on the planet, 
VOL. IV, NO. I. JAN. 1826. M 
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were fband to be the eame. Obeerraikms on Venus j^ofe alio" UMlt tiriae 
is no irradiation in his telescope. 

13. Optical structure of Edingtonite. Mr Haidinger, the discxyvcfcr «tf 
this new mineral^ which he has described in our last Number, and whidi 
has been analyzed by Dr Edward Turner^ was so good as to pat into my 
hands three very minute crystals of it for the purpose of examination* It 
has one aids of double refraction coincident with the axis .of the ootohedzon, 
which is its primitive form. The character of its action upon light is ne- 
gative^ like that of calcareous spar. This result affi>rds another proofj if 
any were wanting, of the infallibility of the optical law of ptimitiTe 
forms. D. B. 

14. Phosphorescence of certain Fluids. The following fluids have been 
found by Dr Brewster to be phosphorescent when poured into a cup of 
heated iron. 

1. Albumen (white of an egg) diluted in water. 

2. Isinglass^ solution of. 

3. The two preceding solutions mixed. 

4. The Saliva. 

5. Soap and Water. 

6. Solution of Rhubarb. 

7. Solution of common Salt. 

8. Solution of Nitre. 

9. Tallow. The phosphorescence of tallow may be distinctly observed 
when a candle is put out in a dark room. 

10. Alcohol. 

11. Ether bums with a blue flame. 

12. Oil of Dill seed; 

13. Oa of Olives. 

14. Solution of Alum^ very faint. 

In making these experiments^ Dr Brewster found that aloohcd would 
not inflame when poured upon a red hot iron^ while ether burned with 
great readiness. 

KLECTKICITY. 

15. Electricity produced by Evaporation. — ^M. Fouillet concludes, *&om 
various experiments^ 

1st, That simple evaporation, whether slow or rapid, never gives signs 
of electricity. 

2d, Alkaline solutions of soda, potash, barytes« strontia^ &c give elec- 
tricity ; and the alkali remaining after evaporation, is positively electrifi* 
ed. 

Sd, Other solutions of salts or acids, give also electricity, and the bo- 
dy combined with the water then becomes negatively electrical. BM de 
Sqc Fhil. July 1825, p. 101. 

4 




Electrkily — Galvanism . 




^Xn M. fPouUlefs Memoir, he Epeoks of the large cDm)i()uni) lenses 
" la belle inveiitioii ile M. Fresiiel." M. PouUlet ought to have known 
that tLtiy were invented long before in Smtland. 

16. Electricily of the Atmoa[^Te. — M. Pouillet has showu that electri- 
city is developed during the vegetalionofjilants, shewing itself thi 
that the germ appears abore grouml. He, therefore, concludes that this 
is a fertile Eource of atmospherical electricity. — Id. May, p. IJ9. 

\"S. Electricity of Flame. — M. Pouillet has sliawu that, in a vertical 
flame fornteil by the combination of hydrogen with oxygen, the visible 
part of the flame, and the port without it, to the distance of a centimetre, 
is positively electrified, while, in the interior of the flame, resinous clec- 
trlcity alone is found, id. 

18. Subierrmeous Passage of Lishimag.—Qv. the aaili May IBS*, a 
tree in Vernon, Conneelicut, was struck with lightning. After passing 
down the tree, and tearing up the earth at its root, the electric flikid pass- 
ed " 50 or go feet under the surface of the earth without following any 
such substances as commonly guides its course there, as roots, stones, &c. 
The fluid seems not to have been guided at all by any attracting sub- 
stance, but to have been carried forward nearly in a straight course by a 
momentum it had received, through a medium opposing the most powerAil 
resistance, a medium in which it is commonly supposed to be dissipated 
and lost." The electric fluid kit unequivocal traces of its passage through 
a distance of nearly 50 feet. Through the distance of other 30 feet there 
can be no doubt of its having passed, as its effects upon a wall were dis- 
tinct at that distance ; and it cannot be supposed that it came out of the 
ground and leaped 30 feet to the wall. This account is given by Professor 
Keilogg, in Professor Sillimon'a Journal, vol. is. p. 8* — B6. 
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19- Analog between the Phenomena of Galvanism and lliose ofPermen- 
ialion. — M. Schwei^er has observed this analogy in the following points ; 

!. Galvanic piles, like termentuble mixtures, exhibit their effects only 
by the reciprocal action of three diiferent bodies. 

3. The products of galvanic action are two, an oxidated body, and a 
hydrogenaled body. The saine happens with the products of fermenta- 
tion, which arc alcohol and carbonic ucid. 

3, The presence of electro-negative bodies favours the decomposition of 
water, whilst, according to Dohcreineri electro-positive bodies determine 
the formation of it. 

M. Schwei^er is of opinion, that the s-ime results may be obtained 
with fermentable mislures, as with electrical batteries ; but several cn- 
pcrimcnls, made subsequently by M. Doberelner, stand in opposition to 
this hypothesis. Schwcigger's Joumal mr Phys. &c. vol, x.. call. 3d, ISSl, 
and vol. xi. cnh. 4, p. iST. 
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90. Aiogadrdi Af«/liplying VoUimeU-i: — This instmmenl, wliic* diffefs 
little from (he galvanometer of Schwei^er, conRste of n sewing needle 
fixed in (lie base of a sioidl triangle of |»per, passiiig through two holes 
'a the plane of ihe paper. It is suspended by a fibre of silk, and is placed 
abo?e the conducting wire. M, Avt^ro prefers that ariBngeinent, 
as it facilitates the observation of the deviation of the needle, when mea- 
sured on a graduated semiciicle. M. A. has ap{^ed the voltimetei 
to determine the onler of the metals, relalively to their electricity, by con- 
tact. Mem. dell. Acad. Reale di Torino, torn, xxvii. p. 43. 



SI. Mean Temperature of Ihe Equalnr. From a comparison of varioui 
observations, M. Humboldt made llie mean tcroperalure of the equator 
sr S, while Dt Brewster, in his fomiulm, makes the mean temperattire rf 
the equator in the old World 82° H. 'I'hia curious subject, however, has 
been ably discusped in a memoir on refraction and temperature, by Mr 
Atkinson, who, from a careful examination of Humboldl'a observations by 
the method of minimum squares, has obtained the following results : — 

" 1. The whole of Humboldt's observations, both in North and South 
America, at or near the level of the seB, indicate that the mean temperature 
of the equator at the same level is 86° 66 of Fahrenheit. 

"a. All the observations, nine in number, made within 11° of the equa- 
tor, where the height does not exceed 3300 feet, indicate that its temperature 
is D4° S3. But if Caripe be excluded, as it probably ought, the remaining 
ft give 84° 873, fbr the mean temperature under the equator. 

"S. If those places only be taken, which are within the sowe limits, uid 
whoselieight is less than £000 feet, they indicate that the mean temper- 
ature is 81" 93." 

It thus appears, i.iys Mr Atkinson, from data, Aimisbed by himself that 
Humboldt Lis fallen into an error, when he asserted that the mean 
temperature of the equator cannot be fixed beyond 81° i', 

88, nimiiitiUoji of the Teraperalure wiikthe Altitude.— ^U ^\\iimaa has 
shown that the depression of the thermometer due to the height of 1666 
feet is 6°. US, deduceil from 128 obBervaliona. From 89 other places he 
proves that the depression of lemperature for 1468 feet ts .i''.68S. These 
results give nearly 200 feet for 1 degree, and it is remarkable, how very 
cloady they approach to proportionoliiy to the altitudes to which they be- 
long, thus confirming Mr Ivory's law. Mr Atkinson's formula for the 
depression of temperature due to any given altitude, k 
is |e51.5+'^(ii— 1)| ii=fl, where « is the measure of that depression. 

«S- Fall nf a Meteoric Stone, at Nanlgemory, Maryland. — On Februa- 
ry loth 1885, between 12 and 1 o'clock, an explosion was heard, louder 
than that of a cannon, then a loud whizzing noise, and in less than IS 
minutes, a stone fell, and penetrated about 23 inches into (he earth. 
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When taken out it was rough and warm, with a strong sulphureona aniell. 
It weighed IS Iba. 7 oi. The exploaon and the noife were heard over an 
extent of So miles square. At a distance of 25 miles from the place where 
it feU, it caused a whole plautolion to shake. Prof. SilUmm'a Journal, 
Tol. ix. p. 351. 

3i. Jtoarfroit on Iron raili.—Dr MacCulloch has obsetveil that hoai 
frost exhibtia a particular arrangement upon iron railing. The minnte 

crystals were aggregated into pyramidal groups, and each pyramid stood 
on all the four edgei of the iron bar, and was equally incUned to the two 
adjacent planes, to the common section of which it stood perpendicular. 
The temperature was a little below freezing, and there was a moderate fbg, 
with a high barometer. Brande's Jouraal, No. 39, p. *0. 

2*. Mean heigfil of the Barometer at the lend of the Sea.— In 1799, M. 
Humboldt found that lie mean height of the barometer, at the level of 
the sea at Cumana, was 7S9,S9 millimetres at 37° of Fahrenheit. M. 
Boussingault found the height to be 760,17 at La Guayra, and M. Arago 
fcund it to be 760,85 at Paris. 

56. Rainwithout Clouds.— Oa the 5th September 1799, at 3 o'clock r. u. 
M. Humboldt saw large dropa of rain fall at Cumana, when the akj was 
quite blue, and without the slighteat trace of clouds, 

57. Fall of Meteoric Stones in Italy. — In January IHSt, between 9 and 
10" p. M., meteoric stones fell in the commune of Ren alzo, twenty- one 
miles from Cento. Their &1I was preceded by a bright Ught, by three 
loud explosions hke the noise of cannon, which were heard over an extent 
of several miles, and by a confiised noise, like that of a number of bells. 
The phenomenon lasted W minutes. Three stones were found, one of 
which weighed J 4 lbs. Bull, des Se. Phys. September 1835, p. 1S3. 

9B. Saron Knisenstera's opinion of Mr Adie's Si/mpieaomeier.-^Aa we 
bad the good fortune to give the first account of this ingenious instrument, 
invented by Mr Adie of Edinbuigh, we are happy to be able to lay before 
ooi readers the opinion of such a competent judge ss Baron Admiral Kru- 
senstem, the celebrated Russian navigator, who thus speaks of it in his 
new memoirs, p. 47 : — " Although the marine barometer is generally con- 
sidered as one of the roost important instruments in navigation, yet the 
commanders of vessels have not always the means of providing themselves 
with one of them, as iw price is so high as IS guineas. But its place may 
be supplied by the Sgmpiesomeier, an instrument invented some years ago 
by Mr Adie, a skilftjl optician in Edinburgh, which will be found of great 
utility, even when there is a barometer on board the ship." After giving 
an account of the principle of construction of the instrument. Boron Kru> 
senstem adds : " it is therefore to be presumed, that this intrument which 
is recommended by its moderate price, by its occupying little aj 
by it! not being affected by the rolling of the vessel, will be particularly ui 
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ful to small 6hi|is, which, deceived by the appeownce of fine weather, ven- 
ture intu tbeocean, an J expose tlicraselvCE to dangers of which they often 
become the victim.' See Zacha" Curretp. Aslron. vol, xii. p. 137. 

S9. Mr Jonet'i Improved Bygrmneler. This inetrument, no nccounl 
of which was read at the Royal Society, baa for ila object to ascertain the 
tempranture at which dew ia deposited IVora the atmosphere. It therefore 
dififers from Mr Daniell'a only in having the frigorific action applied im- 
mediately to the tube of the thermometer which is used to measure the 
temperature. The lube is hrge and cylindrical, slightly flattened, and ex- 
tendeil at the end. This end of the lube is tamed upwards, the stem of 
the thermometer being twice bent at right angles. This end is made of 
black glass and esposed, but the rest of the tube is covered with inualin, 
which, bang moistened with ether, the mercury is cooled, onil dew at length 
settlca on the exposed part, at which instant the degree indicated in llie 
scale is read off. See p- 12T of thia Number. 

30. Rsmarkabk Waturspoiit. This extraordinary phenomenon waaseen 
on the fith July IH3S, in the plain of Arsonval, a village about six leagues 
W. S. W. of St Omer, and six tirom Boulogne. About 1'' 35' P. M. clouds 
coming from difterent parts collected rapidly, and formed a single one 
which covered the whole horizon. From these clouds a thick vapour im- 
mediately descended in the shape of an inverted cone, and having the 
bluish colour of burning sulphur. The apex of the cone next the earth 
revolTAl with greiit velocity, and formiHl an oblong moEB, of abotit Ihitln 
feet detached from the cloud. It rose with a noise like the bursting of a 
large bomb, leaving a hollow in the grotmd, of fl'om »0 to 3j fbct cir- 
cumference, andftvim 3 to 4 feet deep in the middle. It then set off in the 
direction of W. to E. knocked down a bam, and gave to the ueighbourisg 
farm-house a shock like that of an earthquake. It overthrew from 25 to 
30 trees, and laid thi'm in such a variety of directions, as to prove that it 
advanced with a rotatory motion. It next travelled throo^ a distance of 
two leagues without touching the ground, carrying off huge brunches of 
trees which it threw out with great noise to the right and left. Having 
reached tlie highest point of llie wood Fauquemhergue, it carried off the 
tops of several oaks, which it took along with it, below the village of Vcn- 
dome, at the foot of the hill on the east of the forest. In that commune 
it did no other harm thau to carry off a very large sycamore tree, root and 
branch, to a distance of GOO paces. 

Continuing its route like a ball fired ea ricochet, it attnuked the village of 
AudincCun, where it demolished the rooft of three houses, nnd carried away 
several trees, among which were five ashes of great height. After qiutting 
the valley, at the mouth of which these two villages are situated, it ascended 
tbemoimtaiu de Capelle, and several ploughmen saved them selves, by lying 
down and holding firmly by their ploughs, one of whicli was driven so 
deep into the ground, that tliree horses were unable to pull it out. M, 
Demarquoy, who has describej this phenomenon minutely, observes that 
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its form (the form of ita section ne preEimtc,) was oval, its length biHng 
about 30 feet, and its other diameter about SO. The spout turned, in 
its progress, ench of its faces to all points of the horizon. Globes of fire 
issued from its centre, and often globes of vapours hke sulphureous ones. 
Its Doise was like that of a loaded waggon dragged at a gallop over a paved 
road. Everj globe of fire or vapour that issued from it, nas accompanied 
with an explosion like that of a musket, and the wind, which was violent, 
added to this a terrible whistling noise. Near Mont Capelle, it penetrat- 
ed into the vallies of Witemestre and Lanibrc. The first contains about 
forty houses, thirty-two of which, wiiU their burns, were overturned, and an 
enormous quantity of trees beat down, torn up and carried to a great distance. 
AtLambre, the revolving motion of the meteor was seen, and also its sulphur 
brown colour, and ftum its centre, like that of a fire, there issued fiashes 
of bituminous vapour. The trees round the church were broken and up- 
rooted. The house of the curate was unroofed, and eighteen houses, most 
of them built of hrick, were sapped to their foundations, and CKhihited the 
extraordinary phenomenon of the separation of the walls, which were 
thrown outwards. Ahct quitting Lambre, the spout divided itself j one 
part was dissipated, but the other went to Lillers, about three leagues irom 
Lamhre, where it broke and uprooted nearly 200 trees on the fine 
meadows of M. Defoulers, before it vanished. At three o'clock the wea- 
ther became calm, the sky serene, and the thunder terminated with the 
BulL des. &. Phya. Avril 1824, p 
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31. Highly calcined Ckarcoid a conductor of Caloric. M. Cheuvreufise 
has found, that charcoal when highly calcined is a perfect conductor of 
caloric. When the charcoal is not much calcined and is dry, it does not 
conduct caloric. M- Cheuvreusse proposes to use the first of these cha?- 
coals in place of copper in galvanic piles, and also for the purpose of carry- 
ing electrieity into the ground from conductors. — Am. ie Chlm. Tom. xsix. 
p. .140. 

32. Selenium in the Sulphur of the Lipari lalimds. M. Stromeyw has dis- 
covered Selenium in sulphur from the Lipari Islands, alternating in white 
and brownish orange layers, with sal ammoniac. It is probable that the 
orange tint of (he sulphur arises from the Selenium. 

33. Iodine Discovered in a Mineral. M. Vauquelin has found 184 per 
cent, of Iodine in the mineral from Mexico which was labelled virgin tilver 
in serpentine. — Ann. de Chim. ssix. p. S9. 

34. Nru! Experiments on Flame.— It appears from a series of experi- 
ments by Mr Davies of Manchester, that there is considerable foundation 
for the opinion of Mr Sym, that the flame of a candle is a conical sur- 
ftce, the interior of whicii is not luminous, a section of the flame being a 
narrow luminous ring surrounding an obscure disc Mr Davies found that 
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tliutc is nu oxyttcii in the interior space wilhin the Fed flame, a 
und sulphur, though the; readily melted, yet never would inflame « 
placed Willi in it. I'hese iDflomniable bodies, however, always bumed wlien 
the flame wo* blown upon them with n blowpipe, so aa Is supply tiiew 
with oxygen. The moment the rapply of oxygen was exbansted, ihej 
were seBiii cxtint^bed. M i Daviea explains the great power of tlic tof- 
hydrogen blowpipe, by statinp, that in it the flnme, inittad of being a »it- 
perlicial film of infJammalion. is a solid mass of fire. — Ann. "f I'h't. Dec. 
lass, p. 417. 

35. Pnstiiia Blue in the Suda ofSicil;/. In three parcels of Soda &aiB 
Sicily, M. Brandeshas obtained PruEEisTi blue. Wh«n he heated the eodt 
u wnter in a white iron vessel, he obtained mtich more of the 
IVnssjan blue than when he dissolved it in a porcelain dish. Arch, dci 
AfMlk. ver. 1822, No. 3. p. 315. 



36. AnalT/iii nf He 
given by M. Slollze i 

Yellow r»in K)lublc in 
BrowD rciin insoluble i 
Pan Benioic add 
Eltnctivc matter 
Water anil lou 



tmn. The following analysis of Benzoin has been 
1 the Bvrlin Jahrlmch, IS^A, p. 



Brawn Den nun 



3J. On Rinmann'a Grern. This colour is an intimate mixture of the 
protoxide of cobalt and tlic oside of zinc, which aesumes a very lively 
green tint, after it has been heated to redness. In order (o form this 
green, suddenly, as if by the eruption of a volcano, mis together two paita 
of nitrate of tine, and one port of the subacetate of cobalt, and expose the 
mixture to a spirit of wine lamp in a glass globe, with a short neck. 
This mixture soon becomes liquid, and appears at lirst of a rose-red co- 
lour, then purple, then blue. In an instant it inflames, detonates, be- 
oomes dry, and assumes a green colour. The product is scattered upon 
the Teasel in the form of small rolled leaves of tea. Bull de> Sc. Nat., 
May 1834, p. aas. 

38. Oialic acid found in grenl quantities in lichens, Sfc. M. H. Bracon- 
not has discovered that osalatc of lime forms nearly one-half of the weight 
of a great number of lichens, to which it bears the same relation that car- 
bonate of lime docs to coralltnes, and phosphate of lime to bones. The 
oxalate diminishes progressively In thc^family of lichens, as the species 
loses their crustsceoua granular texture, an-1 acquire a foliated mem- 
branaceons aspect, but the latter still contain a remarkable quantity. 
About 17 parts of yellowish white oxalic acid were obtained from 100 
parts of the pulverised lichen. Ann. de C/dni. xxviii. p. 318. 
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a«. Aclioa of Nib le Acid on CharcaaL Professor Saiimaii having an. 
nouncetl the formation of liydrocynnic acid, bj the action of nitric odd 
iu charcoal, M. Frisiani intM led to the Baroe result in the following 
manner : in treating with nitric acid the residue of the calcination of iul- 
phnle of haryles with charcoal, he Eraell bitter almonds. This made hira 
•upposc tliat the prussic add was formed. He repeatetl the experiment in 
a glusE bottle, anil heating the liquor with sulphate ol' iron, he obtained 
pmsBuin blue. The Irailed nitrates and that of barytcE, decoinpoaed by 
charcoal, do not produce the same eSeet. Giors. de Fit. &c. Ii94, 
p. 2*0. 

40. Temperature of different Animals. M. Despretz has obtained the 
following results on the temperature of diffbrent animals, that of the 
ait being 59" Fahrenheit. 

^^^ Two Carps, tempBraluri! of walcr 5l*.J 53.* Kahr. 

^^^ An adult Guinea Pig 96.4 ■'. 

^^H :i mnlc Fhildccti, aged bem 
^^^L 4 young personi aged iS 

^^V 9 men aged 30 SaSS 

^^k 4 men aged CS B&B8 

^^m A doK 3 montlu old 103.06 

I^H Three pigeon ■ 109.37 

'Sespecting the cause of animal heat, M. Desprctz has drawn the fol> 
lowing conclusions: 

I. That respiration is the prinripsi canse of animal heat, producing 
ecTen-tenths of it in very young animals, and otYen as much as nineleen- 
twentieths of the whole effect ; the remaining beat being produced by as- 
umilation, the motion of the blood, and the friction of the dlSerent parts. 

S. That besides the oxygen employed in the formation of the carbonic 
acid, another portion of gas, sometimes very considerable in relation to 
the first, disappears also ; more oxygen disappearing in general in young 
than in adult animals. 

a. That there is an exhalation of azote in the respiration of mammife' 
rons, eaniivorous and granivoroua nnimala, and in the respiration of birds ; 
and that the quantity of azote exhaled is greater in grasivorous than in 
carnivorous animals. Bull, des Sc. Nal. &c. Avril 18S5, p. 244 — 2+6. 

41. Analssii of the Piney Tallow from Malabar. This curious sub- 
Etanee is obtained by boiling the fruit of the Vateria Indica or Piney, a 
tree common on the coast of Malabar. The tallow rises to the surface in a 
melting state, and ibrms a solid cake on coohng. In this state it in general' 
ly white, sometimes yellow, greasy to the touch, with some degree of 
waxiness, almost tasteless, and has rather an agreeable odour, somewhat re- 
eemhling common cerate. Ilmeltsat a temperature of DTi" Fahrenheit. It 
is so tenaciou'i and solid, that 9 lbs. of it cast in a rounded form, could not 
be cut asunder by the force of two strong men with a fine iron wire, and 
it was very difficult to effect a division of it, even with a saw. Its spccifle 
gravity at 97|°is.ee6£&Ddat60° .Sieso. According to the analysis of Mc 
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I, from wliose paper oq the subject we have taken these partku- 
Ion, iHney tallow consists uf 

Cuhon Tl.a 10 """"B 

Hydtogen 12.3 9 

Oiygen 10-7 1 

100.0 
Mr Babinglon remarks that 500 cwt. of piney tallow, may be obtained 
in the town of Mnngalore, for SO rupees, which is about Sid per pouwl- 
Qfiarterlg Journal, No. 38, p. IT". 



III. NATKEAL HISTOBT. 



4S. Neiv AnaU'iit of Dioplatc.—The forroer aualjsea of Vauquelin a 
Lowitz, differ widely from the following results now obtained by Van 



LOBit/ 


Vauquelin, 


VBuqodin, 




IsC Analjiis. 


2d AoaJjiiB. 


Silez, 33 


28.57 


43.181 


Carbonic Acid, 


lao? 




Ume, 


34.10 




Oside of Copper, 55 


20.58 


45.45.'. 


WUer, 12 




11.364 








100 


HW.00 


100.000 


's second analysis was 


made up by dedgrnmmefi. 



43. Mr Swrdeaiiiema'i Calleciion ofJU'ierati. This valunble eolleclion 
of minerals has been purchased by the Prince Royal of Sweden, who has 
presented it to Ihe university of Upsal, of which he is the head. 

44. RemaTkahk Law tn Mineraloffy. M. A. F. Kufiher, of the Univer- 
sity of Cosan, haa discovered a very rcraarkabie relation liolween the 
weight of the atoms of minerals, the volumes of tlicir primitive forms, 
and of their specific graTities. This law is represented by llie equation 

^Li^!L^, w. III' being the wciiihts of the atoms of two diflereut sub- 
V V 
■tanoea, i, a' their s[^edfic gravitie.'i, and v, v' the volumes of their 
primitive forme, the semi-axis being supposed equal to unity. In 
cnrder to compare the specific gravities of minerals deduced frotn this 
law, with the observed specific gravities, we obtain from the above equi^ 
tion tlieformvdas'^^)(" J so thai, by having the values of j, or and v 

fbr one substance, such ns calcareous spar, anil the values of v' and w' fbr 
another substance belonging to the same system of crystallization, such ns 
qnartz, we shall obtain >' lis the epeciilc gravity of quartz. In tlie system 
of octobcdrons with a rhombic base, M. Kuptfucr chose the one of the three 
Perpendicular axes which gives a result most conlbnnable with his law. 
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lis way he obtainat the reeulis 


in the Allowing table :— 




Weight of 


oats. 


Spoclfi 


c Gravity. 






Volume 


C^culated. ObEerred. 


Calunoiis Spur 


1203.7 


3.IG43 





2.036 


Oligii. i™ 


978-4 


4.6463 


6.108 


6.01-6.22 


Quaili 


696.1 


1.1318 


2.68 


2.63 


ApaUle 


1470.3 


4.2S0 


3.132 


a 130 


Beryl 


S7633 


6.S66 


2.721 


2.73 


Bmerald 


1098G 




2.775 


2.776 


CoTulitliim 


331.16 


1.245 


4.177 


4.07 


11. BEODIAR Q 


CTOaHDR 


DN8. 




Inrn lOnduW) 


283S.29 


1.333 




4.346 


Snlphuret of Iron 


39flB.l 


1.333 


■1.728 


1.710 


saver 


6211.08 


3.00 


6.008 


6.90 




Vrf. of Rhomb. 














Sn^ntet of Zinc 


5513.6 


2.00 


4.069 


4.061 
1.75 

2.168 


Ampbigtnc 


5(M5.37 


1.333 


2.484 


Muiinu or Ammoni 


8015.&3 


1.333 


1.666 


1.6-1.6 


Copper 


1697.26 


1.333 


&78 


a78 


Sdia 


1341 


1.333 


10.41 


10.47 


111. OCTC 


REDBOHS 


VITU BOU 


ABE BISC 




OildeDfliD 


1G70.SS 


a.94a 


, 


6.aai 


Meeonite 


6735.76 


3.3112 


2.C4B 


2.65 


Idocnuc mHyam 


12530.6 


9.6167 


3.38 


3.39 


IV. OCTO 






BIC B19I: 




aUphWeofBaryte. 


291C'IB 


1.4250 





4481 


Topai 


7371.78 

1262.7 


3.1017 


a585 


3.55 


ArragDDite 


0.39013 


2.8972 


2.9267 

2897 


Sulphite of glroatioa 


2306.9 


ft0932l 


3.9G3 


3.068 


Lcid 


3791.3 


2.6 16 


7.082 


0.0717 




3330.3 


2.3633 




6.45 


Epidote 


10198.0 


aoi6 


1619 


3.463 


Pediot 


14[KJ0.I3 


6.466 
l.St88 


3.386 
3.792 


3.111 




3670.B 


3.79C 


Sphme 


33033.2 


e.4C2 


3.620 


3.61 


Carbaii. Coppn BIu 


8600.7 


a5830 


3.818 


3.8 


Kuclasc 


8ft7i9 


2,735 


ai05 


3.063 


Copper Pyrites 


2374.1 


1.077 


4.34 


1.315 


Feldipu 


7235.8 


2.037 


2.580 


2.578 


Sulphiilsiii'Limc 


3164.12 






2.3)17 




2643.4 


0.5062 


1.756 
1.977 


1.76 

a.tP 


* of Zinc 


3133.1 


0.6768 


Caibonate of Soda 


7163.3 


1,1718 


1.477 


1.6 


FluMcoflimc 


9918.1 


1.333 


a096 


3.09 


MuriBteofSoda 


5B6B.5 


1.333 


2.082 


2.08 







m 
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45. Ciyiley MedaU adjudged la Mr Barlow and M. Arago.— The Bojil 
Society of London bas adjudged the Coplcjr medala to Mr Peter Bsrlow 
of Woolwich, and to M. Arugo of the Acodemj of ScienccB, for their dii- 
GDTeries reepeclinf; the effects of rotation on the magnetic forces^ of whici 
we h«»e given a full account in this number, p. 13. 

46. Figvrei in Amber.— Artias vhose profession leads them to work in 
imber, ue able to produce in its interior certain figures vhich add grett- 
ly to the value of the specimeng which contain them. The procew bj. 
which these figures are createil, consists in boiling the amber in oil. - b 
this way flaws arc produced, which represent very curious olgects. ilfag'. 
dir. Pharm. Mai 1834. 

47. Etlablishment of two Ro^al Scienlific I'rises. — At the Anniverrari 
Dinner of the ILoyal Society of London, on the 30th November last. Mi 
Peel announced his Majesty's intention of granting the sum o! one hundred 
giiiaeai annually, to establish two scientific prizes, to be awarded everj 
year for the most important discoveries and inventiona. 



AST. XXXIIL— LIST OF PATENTS GRANTED IN SCOTLAND 
SINCE AUGUST 19, 1S25. 

46. Sept. 5- For a New Polishing Apparatus for household purposei. 
To JosEfH Alesakdeb Taylor, London. 

*7. Sept. 16. For an Iinprovement in the Loom for Weaving Tape. To 
Thouas WoRTHiNGTON junior, and JoHtr Mulliker, Manchester. 

48. Sept. 17. For an Improved Blowing-machine. To Charles Fow< 
ELL, Monmouthshire. 

49. Sept. 31. For Improvements in the construction of Rail-Roads and 
CRrrioges. To William Henbt J-^mes, Birmingtaani. 

BO. Sept. 30. For Improveroents in themakingof Buttons. To BEtiiA- 
utN Sanders, Worcester. 

51. Oct. 1. For Improvements in manufacturing Caipels. To Adam 
Eve, Lincolnshire. 

SB. Oct. 1. For Improvement upon a Machine for working Fancy Net. 
To HooB Martin and Thomas Lee, Rentrewshire. 

93. OcL 4. For anEngineforCutling Nails, Sprigs, and Sparables. To 
James Wiles and John Ecroyd, Rochdale, 

Si. Oct. 10. For an Improvement in the Construction of Biding Saddles. 
To George Thom?sow, Wolverhampton. 

6y Oct. 10. For an Improvement in the Construction of WheeU. To 
GoORGE Hunteb, Edinburgh. 

SS. Oct. ID. For a new method of 'manufacturing Pipra for the conveyance 
of Water. To Samuki. Baoshaw, Newcastle-under-Lyne. 

ST. Oct. 13. For a process of converting Iron into Steel. ToNa'Thanul 
Kimball, London. 

5a. Oct. 13. For Improvements in the manufacture of 9t«l. To John 
Mahtimkau the youngw, Middlesex, and Henrv William SmitHj 



London. 
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59. Oct 13. For Improvements in the luanufecture of BuHoii.'.. To 
Thuoas Dwyeb, Dublin. 

60. Ool. 16. For Improvemimts in Macliiiierj for propelling Vcsaela. To 
John Reeuhcaii, Devonshire. 

61. Oct. 38. For linproTemtnt 
Henkv Conetantine j£N(riKl 

69. Not- 5. For Improvements in 
Thomas Steelii, Cambridge. 

63. Not. S. For Improvemenls ir 
Bowles, Surrey, and Thomas Gai.ok, Middlesex. 

64. Not. 1£. For a Machine for Impelling Power without the aid of tire, 
water, air, ateom, gas, or weight. To William Jepfebies, Middlesex. 

65. Nov. 17. For a Cement for Building. To John pHiLLirs Beatan 
Middlesex. 



in the process of Kefining Sugar. To 
s, Middlesex. 

n of Diving BellG, To 

of Hals- To.roHki 



AiiT. XXXIV.— CELESTIAL PHENOMENA, 

From January Isf 1896, fo April lit 1896, Adofiled (u tie Meriiiaa of 
Greenwich, Apparent Time, excepting the Eclipset of Jiipiter'i Satel- 
lite's, which are given In Mean Time. 

^Ths Calculations hitherto given in tbis work were adapted to the Me- 
ridian of Edinburgh ; but as the longitude and latitude of this place have 
never been well ascertained, there can be no advantage in suiting the c^ 
culations to a hypothetical meridian. The practical astronomer must re- 
peal the calculationa for his own use ; and the general observer, or ama- 
teur in aElronomy, requires only the approximate time of the Celestial 
phenomena, and can have no difficulty in determining this, for any part of 
the kingdom, Irom tlie times for Greenwich. The longitude of Edinburgh 
Royal Observatory, according to the best observations, is 3° 10' 81" W. 
and its Latitude 55" 57' 57" N.^ 

N. B. — The day begins at noon, and the conjunctions of the Moon and 

Stars are given in Hight AEcension. 

JANKAHY. 
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Aet. I. — Acamni nfan Orang Outang, of remarkable h^^t, 
Jrom the Island of Sumatra. By Clause Adel, M. D. 
Communicated in a letter to Dr Buewsteb. With a Plate. 

Deab Sir, 

I HAVE great pieasure in sending you a notice respecting 
an Orang Outang, of remarkable height, from the island 
of Sumatra. The notice is taken from a paper which I 
had lately the honour of reading to the Asiatic Society, 
and which will be pubhshed in the forthcoming volume 
of its transactions. I have little to remark, in addition 
to what the notice contains, except that the youth of the 
animal was equally proved by the state of its teeth, and 
by the apophysis of the bones of its hands and feet being in, 
completely ossified. The general conclusions to which I have 
come, from a consideration of all the circumstances I have 
collected respecting this animal, is, — that it is identical with 
the Orang Outang, descnbed by Wurmb in the Batavian 
Tranaactiona ; that Cuvier is right in considering Wurmb's 
animal as the adult of the young eastern orangs seen in 
Europe ; but that he is mistaken in supposing that it is also 
the adult of the African species. These are points, however, 
which require more time and materials than I at present pos- 
sess, to establish ; for, as I have great hopes of obtaining an- 
other specimen of the Sumatra animal in a perfect state, I 
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104 Dr Abel's Account of an Orang Outang 

hope it will soon be iu my power to furnish man,- aatisfac 
data for formiDg an opinion respecting the many histories a 
opinions regarding gigantic man-like apes, which adorn the 
pages of the older travellers, and still occupy the speculations 
of philosophers. I am. Dear Sir, ^H 

Your very obedient humble servant, ^^| 
Calcutta, \Oth Mmf 1825. Claeke Abel. "^* 

JVIy attenticm was first directed to tUs Orang Outang, by 
the followingj notice of the animal in the Hurkara Hewi- 
paptr, which was sent to it, as I have ascertained, from one of 
the persons personally concerned in his capture. " A party 
having landed on the north coast of Sumatra, from the Mary 
Anne Sophia, Captain Cornfoot, for the purpose of watering, 
fell in witb an animal of the monkey species, of a most gigan- 
tic Mze. It was upwards of seven feet in height, and after re- 
cdving seven shots, was killed. After the fifth shot, it climb- 
ed a tree, and reclined against its boughs, to all appearance in 
great pain, and vomited a considerable quantity of blood. 
Its lower jaw, and the skin of the back and arms, which aie 
brought round to Calcutta, I have seen. Some of the teeth 
of the upper jaw have also arrived here, and arc about to be 
deposited in the museum of the Asiatic Society. There are 
some of tliem about three inches long. The lower jaw is im- 
mense ; and the skin to whicli I before referred is so large, 
that, altiiough cut off from the wrists, each arm is now con- 
siderably longer than mine, and I am a man not a quarter of 
an inch under six feet. The back is remarkably broad, and 
ig coveretl with long coarse brown liair. When the animal 
ntade its appearance, it seemed as if it had come from some 
distance ; and to all appearance it had been walking through 
a swamp, its legs, up to the knees, being muddy. Its gait 
was slovenly, and as it went it waddled from side to side." 

In addition to the foregoing information, I may mention, 
tbat I have conversed with Captain Cornfoot, commander of 
the Mary Anne Sophia, and received from him a verbal de- 
scription of the animal, which, in most respects, corresponds 
with others that liave been piibUslied. His statement regard- 
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ing tbe height of the animal is, tliat it was a full head tallec 
than any man on board, measuring seven feet in what would 
be its ordinary standing posture, and eight feet when it was 
suspended for the purpose of being skinned. Capt^n Corn* 
foot dwells much upon the humao-iike expression of its caiWf 
tcnance, and especially on the beautiful arrangement of ita 
beard. He also obliged me with some account of its capture) 
as reported to him by his officers, and feelingly described the 
piteous action of the animal on being wounded, and of its ap- 
parent tenacity of life. It seems that, on the spot where this 
animal was killed, were five or six trees, which occasioned his 
hunters great trouble in procuring their prey ; for, in conse- 
quence of the extromG agility and power of the animal in 
springing from branch to branch, and bounding from one tree 
to another, his pursuers could not Sx their mm, until they 
had cut down all the trees but one. When thus limited ia 
his range, the orang outang was shot, but did not die till he 
had received five balls and the thrust of a spear. One of the 
first balls probably penetrated his lungs, as he, immediately 
after the infliction of the wound, slung himself by his feet 
from a branch, with his head downwards, and allowed the 
blood to flow from his mouth. On receiving a wound, he al- 
ways put his hand over the injured part, and distressed his 
pursuers by the human-like agony of his expression. When 
on the ground, after being esliausted by his many wounds, 
he lay as if dead, with hia head resting on his folded arms. It 
was at this moment that an officer attempted to give the coup 
de grace by pushing a spear through his body, hut he imme- 
diately jumped on his feet, wrested the weajwn from his ant»- 
gonbt, and shivered it in pieces, This was his last wpund^ 
and last great exertion ; yet he lived some time afterwards, 
and drank, it is stated, great quantities of water. Captain 
Cornfoot also observes, that the animal had probably travel- 
led some distance from the place where he was killed, as his 
legs were covered with mud up to the knees. 

In the accounts which I have received of the circumstances 
observed by the persons immediately concerned in the capture 
of the animal, the only discrepancy of any consequence re- 
g^ds its height. The measurement of his skin, however, 
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goes far to determine this point ; and the difference of si 
ment is capable, perhaps, of being accounted for, by Buppo*. 
ing different points to liave l)een taken as tbe limit of his di- 
mensions by the different parties, or a greater or less bending 
posture of the animal. The skin, dried and shrivelled as it 
is, measures, in a str^ght line from the top of the shoulder 
to the point whence the ancle has been removed, 5 feet 10 
inches ; add to this the perpendicular length of the neck, as it 
is in the preparation of the head) 3j inches ; length of the 
face, from the forehead to the chin, 9 inches ; and of the skin 
now attached to the foot, from the lino of its separation from 
the body to the heel, 8 inches, — measurements which I have 
made myself, and we have 7 feet 6g inches as his approximate 
height. 

I now proceed to describe the animal. — In order to assist 
the Society in forming as correct an opinion as circumstances 
will allow of the form and appearance of the different parts 
which have been preserved, I have caused the drawings in 
Plate IV. to be made of them, which I now offer to their exami- 
nation. They have been hastily executed, and imperfectly 
finished, but are, I believe, correct with regard to the propor- 
tions. I particularly cautioned the artist to draw nothing but 
what he saw ; and, therefore, the hair of the head looks more 
lank and matted than it would naturally be. 

Description of the Remains of the Animal. 
' The face of this animal, with the exception of the beard, is 
nearly bare, a few straggling short downy hairs being alo^e 
scattered over it. It is of dark lead colour, excepting the 
margins of the lips, which are lighter. The eyes are small 
in relation to those of man, and are about an inch apart. The 
eye-lids arc well fringed with lashes. Tiie ears arc ] I inch 
in length, and barely an inch in breadth, are close to the 
head, and resemble those of man. with the exception of want- 
ing tile lower lobe. The nose is scarcely raised above the le- 
vel of the face, and is chiefly distinguished by two nostrils, 
I of an inch in breadth, placed obliquely side by side. The 
nmzzle projects in a niammillary form. The opening of the 
mouth is very large. When closed, the lips appear narrow, 
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but are in reality, htilf an inch in thickness. The hair of tbe 
head is of a reddish brown, gi-ows from behind forwards, and 
is five inches in length. The beard is handsome, and appears 
to have been curly in the animal's lifetime. Its colour is 
lighter than that of the head, approaching to a hght chesnut. 
The beard is about three inches long, springing very grace- 
fully from the upper lip, near the angles of the mouth, in the 
form of niustachios, whence descending, it mixes with that of 
the chin, the whole having at present a very wary aspect. \ 
The face of the animal is much wrinkled. * 

The palms of the hands are very Ituig, are quite naked 
from the wrists, and are of the colour of the face. Their backs 
are covered with hair to the last joint of the fingers, and this 
inclines backwards towards the wrists, and then turns directly 
Vpwards. All the lingers have nails, which are strong, con- 
vex, and of a black culoui'. The thumb reaches to the first 
joint of the fore finger. 

The soles of the feet are bare, and of the same colour as the 
hands ; they are covered on the back with long brown hair to 
the last joint of the toes. The great toe is set on nearly at 
right angles to the foot, and is relatively very short. The 
original colour, however, of the hands and arms, and the soles 
of the feet, is somewhat uncertain, in consequence of the effect 
of the spirit in which they have been preserved. 

Description of ike Skin oftfte Jnimai, 
The skin itself is of a dark leaden colour. The hair is of 
a brownish red, but when observed at some distance, has a 
dull, and, in some places, an almost black appearance; but, 
in a strong light, it le of a light red. It is in all parts very 
long; on the fore arm it is directed upwards. On the upper 
arm its general direction is downwards, but, from its length, 
it hangs shaggy below the arm. From the shoulders, it hangs 
in large and long massy tufts, which, in continuation with the 
long hair on the back, seems to form a continuous mass to the 
very centre of the body. About the Banks, the hair is equal- 
ly long, and, in the living animal, must have descended b&- 
low the thighs and nates. On the limits, however, of the la- 
teral termination of the skin which must have covered the 
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chest and belly, it is scanty, and gives the impression t 
these parts must have been comparatively bare. Round the 
upper part of the back, it is also much thinner than else- 
where, and small tufts at the junction of the skin with the 
neck, are curled abruptly upwards, corresponding with the 
Section of the hair at the back of the head. In the dimen- 
Bions which I am about to give of the skin, I have stated that 
it measures from one extremity of tlie arm to another, 6 feet 
8 inches ; to this ia to be added 15 inches on each side for 
the hands and wrists, which will render the whole span of 
the animal equal to 8 feet 2 inches. 

The following are the measurements which I have made of 
the different parts : 

Of the Fate. FhU 17. Fig. 1. 

FeeL tQches. 
Whole lenglh of the face, . . - .09 

Length of the forehead from the conimeDcemcnt of the hair to 

B point between the eyes, - - • - 4^ 

From between the eyes to the end of the now, - - li 

From the end of the nose to the mouth, _ - - o 3 
From the mouth to the setting on of the neck, - 4i 

Cireumfeteuce of the mouth, - - - o G 

Dime'nsumt of the Skin. 
Greatest breadth about the centre of the skin. 
Greatest length down the centr 
Length from the extremity of i 

from the wrist, to the other. 
Breadth of the skin fiom the 

Betting on of the thigh, 
AcnM the middle of the thigh, ... 

Greatest length of the hair on the shoulders and back, 

Measurement of the Hands and Feet. 
Front Measurement of Hand. Fig. 3, 3. 
Length ofhand from the end of tlie middle linger to the 

in a right line, .... 

Circumference of hand over the knuckle. 
Length of palra fi-om the wrist, . . _ 

Lenglh of middle finger, .... 

— of fore finger, .... 

— *fUttlefl: 

— of ring finger, 

— of thumb. 



of the back, 

le arm, where it is separated 



of the OS CDcci/gis to the 




HtigU. 



Bftck Measurement of Hand. 



Lengtli of ring finger, 





61 


— of middle fiDger, 





en 


— of little finger, . . - . 





fii 


— of fore finger, . . - 





G 


^ of thumb, .... 













Length from the end of the heel to the end of the middle toe. 


1 


a 


— of palm of foot, ... 





ei 


— of middle toe. 





*t 


- of ring toe, 





H 


— ofHttletoe, 





3j 


— of fore toe, . . . . 





3f 


— of great toe, . . . - 





SI 


Circumference over the knuckles of the toea. 


, 


9i 


Back Meaauremeni. 






Length of middle toe. 





6 


— of fore toe, - - - 





St 


— of ring toe, _ . . 





6 


— of Utile lOB, 


u 


A 


— of great toe, . - - - 





H 



JHearuremenl ofthc Lower Jaw, 
Circumfetence of the jaw round ihe chin, 
Length of the ramus from the head of the JBn to its baae, 

— of the coronoid process to the base of the jaw. 
Breadth of the ramus or asceudtng portion of the jaw, at 

level with the teeth, ... 

Distance from the Lead of the bone to the process, 
Depth of the jaw at the sympljsis mentl. 

Measurement of Ihe Teeth. 
Teeth in each jaw 32, namely S canine, 10 grinders, 4 ineisi 

Canine Teeth. 
Whole length of low» canine teeth, 
Greatest length of fang, - • - - 

Smallest do. - - - - ' - 

Greatest length of enamel, or exposed part of the tooth. 
Part exceeding the other teeth in length, 
Lateral breadth measured on a level with the jaw. 
Breadth from before inwards. 

Incisive Teeth- 
Whole length of the lateral, ... 
Of enamel exposed, ... 
Breadth of cutdng surface, , . . . 
Of central ieetb, . . . - 



e teeth. 
In. lOths. 
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The front teeth of the upper jaw gcefltly resemble those of the 
r, with tile excfplioti of the middle indBive tetth which 
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Art. II. — Memoir an the Mechfmi3m of the Human To 
By M. Felix Savaet. 

It gives us particular satisfaction to have such frequent 
portunities of presenting to our readers an account of the 
ingenious and valuable researches of M, Savart, relative to 
some of the most profound and less cultivated branches of 
Physical Science. His Memoiron the Human Voice, which is 
printed in the last number of the Ann. de Chimie et de Phy- 
sique, * exhibits, in a striking point of view, the sagacity of 
its author, who advances step by step from the theory of the 
simple whistle of tlic hunters, to the explanation of the most 
complicated organ of the human frame. We could have 
wished that our hmits would permit us to give the whole of 
this memoir; but, as this is out of the question, we shall en- 
deavour to convey the substance of it to our readers, which 
they will perhaps comprehend more readily than if they were 
in possession of more minute details.. 

The formation of the human voice has been regarded by 
8ome as similar to a stringed instrument, while others have 
considered it as resembling the mouth-piece of organ-pipes; 
but M. Savart has shown that both these explanations are 
inadmisnble, and he thus proceeds to an investigation of the 
subject. 

When the length of an organ-pipe is from twelve to fifteen 
times its diameter, the velocity of the current of air has a 
slight influence on the number of oscillations, and it is difE- 
cult to make the sound vary a semitone. In short tubes, on 
the contrary, the influence of the velocity of the current of 
air is much greater, and cubical pipes can be made to give 
out several sounds, and embrace the interval of an entire 
• For Seplcmber 1885, p. 6i— 87. 
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fifth, although there is always one sound which is given out 
more easily, and which is more pure and more intense than 
all the others. 

The hunters, in order to imitate the voices of certain birds, 
employ a small instrument, in which the current of air exerts 
an influences till more considerable. This instrument, made 
of bone, wood, or metal, lias commonly the form of a small 
cylindrical tube about 8— lOths of an inch in diameter, and 
S-lOlhs high. At each of its ends it is shut up by a thin 
and smooth plate perforated at its centre, with a hole about 
11 tenths in diameter. Sometimes it has the form shown in 
Plate V. Fig 1, which is the section of a hemispherical vaso 
with two opposite orifices. The hunters place this instru- 
ment between the teeth and the lips, and by drawing in the 
air with more or less force through the two orifices, they suc- 
ceed in obtaining different sounds. 

This effect may be produced with more certainty, by 
adding to it a cylindrical portvent, as in Fig, 2. By this means, 
we may obtain all sounds comprised in an extent of an octavo 
and a half to two octaves, passing, in general, through the iiu 
tervalfrom ul^ to ui^. The gravest sounds arc generally dull 
and feeble, and the most acute are unsupportably ])iercing. 
The sounds become more grave by increasing the orifices. 

The sounds produced in this instrument seem to arise from 
this, — that the current of air which passes through the two 
orifices, dragging along with it the small mass of Huid con- 
tained in the cavity, diminishes its elastic force, and, conse- 
quently, destroys its equilibrium with the pressure of the ex- 
ternal air, which, reacting upon it, drives it back, and com- 
presses it till, by its own elasticity, and under the influence 
of the continued current, it undergoes a new rarefaction, fol- 
lowed by a second condensation, and so on continually. 
These ultimate states of rarefaction and condensation being 
EufBciently near one another, ought to give rise to waves, 
which, spreading out in the external air, produces the sensation 
of a determinate sound. It ought also to be noticed, that the 
thinner the sides of the whistle are, they vibrate with more 
energy, and if, in a hemispherical one, we replace the plane 
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,.> " ;*■ rounds are emitted more 

Theiro ^^ w ■ ,y^i*r>=''^y^, and more agreeabie. 

ari'' '^'■■'■.''^■"'U*-'^''"* made as in Fig. 3, the 

t'li ■^' ',.' ,,,''- '■' '^Vess loud. Here tlie margin of 

"^i'*' ' gif ^"i6ke tfte bevel in organ-pipes. When 

~ ^^^^t"* *j^ w in f'ig- *. tl»e same effect takes 

'*' ^.ritjw/^' '''^ substance of the pipe has little « 

ffTfi^ '"^^tbe number of vibrations of the column of 

■gfio^^fi pipes, the substance exerts a powerful in- 

tif' ^'''' It «e cooAVt\y<iX a cubical pipe, with paper or parch- 

tU^'„,d>eA over small square frames joined together, to 

*•"' '^M '''^ sound whidi it yields is as acute when iht 

ift**" V,( is stretched, as if the sides had been solid ; but if 

P*"^3Jon is diminished by humidity, the sound may be 

^T 10 descend more than two octaves before it ceases to be 

'Zfd. ^^ ''^^ quiet of night there seems to be do limit to 

^ Jowering of the sound. By strewing sand on the aides 

^ihe cube, they exhibit a nodal, elliptical, or circtilar line, 

^ the upper and under surfaces vibrate most energetically. 

If we take a prismatic tube tune inches long, and ^hteen 

lines of a side, and form half its length next tlie embouchure 

of a membrane, thin, and ivell stretched, then, though it 

should give the sound re^, yet it produces much more grave 

ones, even those between ut, and ut„ or even some of those 

of the octave from ut^ to ut^. 

The sounds of membranous pipes partake of the quoBtf of 
those of a flute, and of free mouth-pieces. They have no 
analogy with those of any musical instrument, and such pipes 
are in some respects the reverse of stringed-instruments. 
In the latter, the air in the case is put into vibration by the 
solid sides which inclose it, while, in membranous pipes, the 
lur is the body which is put directly into motion, and which 
then communicates its vibrations to the sides which contain it. 
If we fix a portvent at the convex surface of the hunter's 
whistle, and add a pipe at the other as in Fig. 5, 6, and 7i this 
combination will give a sound which will be exactly that which 
corresponds to the cohiran of air contained in the pipe, provided 
that, among the sounds which the small whistle may give. 



M. Snran tm the Mec/umi$ffi of the Htman V<Me. «08 

there is one which is the game aa one of those which the 
column of wr may give. This result, dcducible from theory, 
is confirmed by experiment. 

The sounds obtained by this method have a particular 
character, distinct from those of all ordinary organ-pipes. 
They may become very intense and very loud, especially 
when the apparatus is made of metal, and the dimensions of the 
columns of air properly chosen. 

This instrument, like organ-pipes open at both ends, can 
only give the series of sounds «(, ui^ sol^ ut- mi, ao/j ifaHj 
ut^ &c. It may, nevertheless, happen, that the small vessed 
irhich serves as the mouth-piece may sound independently Ot 
die column of air ; but then the sounds are feeble, and want 
distinctness. From what has been now said, it may be easy 
to conceive, that a tube like Fig. 7, composed of elastic mate- 
rials, may give out all possible sounds comprised within cer- 
tcan limits, d^tending on the tension of the sides and the vo- 
lume of ^r. 

When the pipe, in which the wr sounds is pierced with late- 
ral holes, if we blow uniformly by the portvent, the sound 
may be varied when the holes are shut and vice versa, so that 
it would not be impossible to construct a musical instrument 
upon this principle. 

The fundamental sound of a pipe shut up at one end, And 
of an uniform diameter, is in general more gt^ve hy an oc^ 
tave than the sound which the same pipe gives when it is 
open at both ends. This, however, is not the case with pipes 
of unequal diameter, such as conical and pyramidal ones, 
when they are made to vibrate at thar narrowest part. In 
these the interval, between their sounds when open and shut, 
becomes as mach greater, for an equal length of tube, as the 
inclination of its sides increases- A conical pipe 4| inches 
kmg, and truncated at its summit, &ad having its larger end S 
inches in diameter, and its smaller one ^x lines, gives, when 
open, the sound ut^, and when shut mi,. By widening its 
large end, or lessening its small one, the other dimen^ons re- 
maining the same, the sound may be lowered even more than 
two octaves. 

In order to determine the exact form of the larynx, I took 
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a cast of it by running into it plaster of Paris, and of thia 
cast Fig. 8 is an exact representation of the natural size, and 
Fig. 9 a side view of it. The ventricles AA' sometimes rise 
still higher than in the figure, and their summit touches the 
fat body at the base of the epiglottis. I have seen two cases, 
in which they were one Paris inch long from the bottom to 
the summit. In general they arc only half that lieight, viz. 
S or 6 linos. The intervals BB, Fig. 8 and JO, are filled by 
the vocal ligaments, and tlie ihyro-arylenoidian muscles, and 
the intervals CC by the superior muscles. In the side vieir 
Fig. 9, there is a better view of the extent of the fold of 
the mucous membrane, which stretches from the epiglottis 
to the corresponding arytenoid. This fold occupies the 
apace A'BB' and terminates superiorly at the line AC. 
Fig. 10 represents a section of the larynx on the line AL, 
Fig. 9, dividing it into two parts. This figure gives a dis- 
tinct idea of the interior form of the larynx, which has a very 
great resemblance to the apparatus in Fig. 7. 
. These facts being estabhshed, it becomes easy to explain 
the formation of the human voice, by considering the vocal 
organ as composed of the larynx Frg. 10, of the posterior 
mouth, and of the mouth as a conical tube in which the air is 
made to vibrate with a motion analogous to that in the 
flute-pipes of organs. The vocal tube possesses all the pro- 
perties that are necessary, in order that the mass of air which 
it contains may be susceptible, in spite of its small volume, to 
yield a sufficiently great number of sounds, and even very 
grave ones. Its inferior part is formed with elastic sides, 
which can assume all degrees of tension, while the mouth, by 
opening more or less, and consequently changing the dimen- 
sions of the column of air, exerts also a notable influence on 
the number of vibrations conjointly with the lips, which, by 
their approach and recession, transform at pleasure the vocal 
tube into a conical tube, sometimes open and sometimes al- 
most shut. 

It deserves to be remarked, that the sound of a conical 
tube, slightly truncated at its summit, of the same capacity 
nearly as the vocal tube of man, and of the same length, viz. 
4J inches, does not require to be much lowered, in order tu 
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become one of those which the voice can produce. A shtular 
tube, open at both ends, ^ves the sound ut^, and there are 
many human voices which are no higher than la^ vhich is 
graver only by a third minor. If we sliut a great part of the 
base of the tube, the sound will, by this means, easily descend to 
uti , and even below it, and it would require to be lowered only 
about an octave more, in order to equal the gravest sounds of 
the human voice. But if we consider that the column of air 
in the vocal tube is inclosed, particularly on the lower part, 
by extensible sides, and which are themselves capable of vi- 
brating and influencing the motion of the air by dividing it, 
we may easily conceive, that the sound may be easily lowered 
an octave more. If we construct, indeed, a pyramidal tube, 
such as AB Fig. 11, nearly of the same length as the vocal 
tube, viz. 45 inches, approaching to the same capacity, and 
membranous in the lower third CD of its length, we may 
make it produce all the sounds of an ordinary voice, either by 
making the tension of the membranous part vary, or by shut- 
ting more or less its great orifice, an aperture, however, being 
always left. 

The only difference between this and the vocal tube cou- 
Msts in the kind of embouchure. In the vocal tube it is an- 
alogous to that of the instrument Fig. 7. The trachea TT', 
Fig. 10, is terminated above by a slit which may be made 
more or less narrow by the approach or recess of the aryte- 
noid muscles, and by the contraction of the thyro-arytenoid 
muscles, represented by BB', Fig. 10. This aperture obvious- 
ly performs the same part as the aperture in mouth-pieces. 
The jet of air which comes out of them, traverses the interval 
between the ventricles, and strikes against tlie superior liga- 
ments CC, which, though rounded, perform the same part as 
the bevel in organ-pipes. The air in the ventricles VV then 
enters into vibration, and yields a sound which, if it were insu- 
lated, would be feeble, but it acquires intensity because the un- 
dulations, which set out from the interval situated between the 
superior ligaments CC, propagate themselves in the vocal tube 
placed below, and these produce a kind of motion analogous 
to that which CMSts in short, and partly membranous tubes. 

In-order; however, that the definitive sound thus prod u- 
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eed, nay unite all the qualities which it possesses, it is necw. 
sary that the tension of the extensible part of the sides of tl^ 
Tocol tube has a proper relation to that of the sides of the 
ventricles, and also to that of the superior and inferior fo- 
ments ; and that the extent of the orifices, across which the 
air escapes, may also vary, and so as to produce the best pos- 
sible r-fsult. It is for these purposes that nature has fomed 
all these ports of elastic or muscular tissue. The tfaynHUJX 
tenoidian muscle forms of itself alone the lower and extemil 
sides of the ventricle ; and it does not concur, as has beoi 
supposed, in the formation of the superior liagpient : Though 
its form is sufficiently regular, yet it is difficult to describe it, 
and even to dissect it well ; and, consequently, the descrip- 
tions of it hitherto given arc very incomplete, and often in- 
correct. This muscle presents on internal face fbmied by s 
plane of fibres almost parallel, and stretched between the su- 
perior pari of tlie re-entering angles of the thyroide, and the 
inferior anterior part of the arytenoid. The upper mai|gi9 
of this face, tlie plane of which forms, with the axis of the 
trachea, an angle of from 90° to 26°, is united to the vocal Ij- 
gament The external face is inclined upon the inta-nal Ane, 
so that they leave between them an angle whose summit is 
turned downwards. The fibres which form this second face, 
stretch like a fan, and obliquely from above downwards, and 
from before backwards ; and their upper extremities lose 
themselves successively in all the extent of the large fold 
formed by the mucous membrane between the epiglottis 
and the arytenoid. Sometimes the most anterior stretch even 
to the base of the epiglottis. These fibres, consequently, 
rise much higher than those which form the internal plane, 
and they again cover almost all the extent of the external 
side of the ventricle, excepting in front and above, where they 
seldom reach, on account of the obliquity of the kind of fan 
which they form. In short, in the interval which the plane 
of the parallel and internal fibres leaves between it and the 
plane of the oblique external fibres, there is found a small el- 
liptical cavity which forms the bottom of the ventricle, where 
the fibres seem still to be arranged nearly parallel. The uses 
of this muscle are easily conceived: When it contracU, it 



M. Savart on tlie MecKarmm of the HuntaH Voice. 80T 

^ves to the bottom and the external side of the ventricle, 
w?U aa to the margin of the orifice by which the air escapes 
ipoin the trachea, the degree of tension necessary for the soood 
which it is wished to produce. By the eiitremities of its ob- 
Jique fibres, it acts also upon the fold of the raucous mem- 
brane which forms the upper part of the extensible portion 
qf the vocal tube. Its action upon this part is supported by 
that of a small muscle, which ought to be called the superior 
th^ro-aryterundUm, for it stretclies obliquely from below up- 
wards, from behind to before the external and inferior part of 
t,t(e arytenoid, to the upper part of the rounded angle of the 
^yroid, where it is fixed by very short tendinous fibres. This 
is a small conical muscular bundle whose base is behind. It 
is always more developed on one side of the body than on 
ti)e other. Several oblique fibres of the thyro-aryienoidian 
axfi confounded with that small muscle, into which they are 
ii;i^erted almost perpendicularly. Others go beyond this into 
tbe mucous fold. It is obvious, that the use of this muscu- 
lar bundle is to stretch the external sides of the ventricle con- 
jointly with the oblique fibres of the thyru-arytenoidian, to 
which they serve as a point of support. 

The superior ligaments CC have no proper muscle, but 
they are farmed of a substance sufficiently rigid, and they are 
thick enough not to require any foreign support. Though 
their free margin is rounded, yet this cannot at all injure the 
production of sounds, as we have already noticed. 

One of the most remarkable arrangements of the vocal ap- 
paratus of man is, that the larynx is terminated above by two 
folds of the mucous membrane, which fioat in the middle of 
the air which sounds around them, and of whose motion th^ 
necessarily partake. It cannot be doubted that these folds 
ought to have a great influence on the faculty of modulatjog 
and articulating sounds, as well as upon the timbre of the 
vcuce \ for tlic iiiferior laryns. of all birds that have a varied 
song, or which are capable of learning to speak, present an 
analogous arrangement, whilst in birds whose voice is limite4t 
nothing Uke this is to be found, even when their larynx is 
provided with the proper muscles. These floating membranes, 
b$)P^ puEC^ptible- of a variable tension, ought to be principaU 
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\y used for modifying, sometimes suddenly, and sometimei 
gradually, the number of vibrations of the air. When ihey 
are stretched, their height diminishes, and, consequently, the 
sounds become more acute, at first, because the sides which 
contain the column of air are then more resisting, and after- 
wards because the extensible part of these sides has a less 
extent. At the same time that the effect is produced, the 
orifice by which the air escapes from the trachea becomes 
narrower, and the external side of the ventricles assume also a 
greater degree of rigidity, for it is the same muscle which 
produces all these movements. When these folds are un- 
Mretched, the contrary phenomena take place, and the sotiRds 
become more grave. 

From the explanation we have now ^ven of the mechanism 
of the voice, it is evident that, if we remove the upper parts 
of the vocal tube, and reduce it to the ventricles alone, we shall 
not diminish the number of sounds which the voice may yield ; 
the gravest will only become feeble. This explains why we 
may make similar incisions in living animals without their 
cea«ng to emit different sounds. The air contained in the 
ventricles may sound independently of that which is in the vo- 
cal tube ; and, it is to be presumed, even if that tube under- 
goes no alteration, that certain sounds may l)e produced from 
the ventricles alone, particularly those which are occasioned by 
grief, and, perhaps, also those which are heard when we sing 
above our voice. This ought to happen every time that the 
extensible part of the vocal organ cannot take the degree of 
tension necessary to produce the required sound. This as- 
sertion is the more probable, that there are animals, such as 
frogs, in which the vocal organ is reduced to the ventricles 
alone. The larynx of these animals resembles a small kettle- 
drum. Its convex side is cartilaginous. It is situated inferi- 
orly, and traversed by an elongated orifice which can open at 
pleasure : The lower side is membranous, and has an orifice 
corresponding to that of the convex side. The air having 
arrived below this membrane, traverses the two orifices, and 
sets in vibration the air contained in the cavity. The me- 
chanism is the same as in Fig. 1 , and as in the human ven- 
tricle. This apparatus, simple as it is, would yet be capable 
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of yielding fine sounds, if the animal whicii possesses it had a 
more complicated respiratory system. 

The facts on which we have founded the explanation of 
the Human Voice, may be equally employed to give an account 
of the sounds which different species of mammiferous animals 
may emit, whose organ is analogous to that of man. With 
respect to those which, like the Alouates, have osseous pouches 
communicating with the ventricles of the larynx, it is very easy 
to conceive, from the researches which we have already pub- 
lished relative to the vibrations of air, how it may happen 
tliat the masses of air inclosed in these eavities, may give 
sounds so grave, and, at the same time, so intense. When 
these pouches arc membranous, as in most species of apes, it 
is equally easy to understand, from what we have said of mem- 
branous tubes, that animals which possess these organs, ought 
to be able to emit sounds very dull, and, at the same time, 
very grave. 

As this subject requires to be treated in detdl, I have 
merely mentioned these applications, and I shall only farther 
remark, that the most singular dispositions of the organs of 
voice in different animals, appear to be explicable upon the 
principles laid down in this memoir. 



Aht. III. — Account of a Volcano in the Himalayak Moun- 
tains. Communicated to Dr Bbewstek by a Correspond- 
ent in India. 

I NOW send you an interesting account of the volcanic ap- 
pearance in ihe Purneah District, that you may have seen 
alluded to in the Newspapers. The mountain is one of the 
highest in the whole range, and is visible occasionally from 
the eastern side of the Burhampooter, south of the Garrow 
hills, and also, I believe, from Bhougilpore, but too indistinot- 
ly to admit of our seeing the column of smoke observed by 
Mr Barnes. Several years ago, when examining this peak 
from Deenhutta, with a good telescope, I observed a singular- 
looking fissure in the side of it so remarkable, that I took a 
sketch of it at the time, I think it is highly probable thai 
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this is an extinguished crater ; and if the smoke actualtj f^l 
cceds from a volcano, it may even he the one in action, as it 
ieoa the east side of the peak, and the peak might prevent this 
appearance being seen from the southward. 

In the early part of February 1825, ' my brother and my- 
self were on our return from the hill north of Kungapannce, 
wheoi early in the morning, just as the sun rose above the 
horizon, I observed a thick cloud, a]>pareutly smoke, rising 
perpendicularly from the highest poiul of lite mountain, whicfai 
after ascending to a considerable height in a thick dense 
column, took an easterly direction from the upper part of it, 
as if it had been carried awny by tlie wind, detached parts of 
it being separated like small white clouds. The column of 
smoke continued to cxliibit the same aspect as when it was 
first seen, and exactly resembled the smoke of a fierce fire, 
after ascending far above the influence of the propelling 
power. At this lime the atmosphere was beautifully clear for 
many successive days ; and the appearance above described 
continued pieciseiy the same, only at times the column of 
smoke seemed to be larger and more dense than at others, but 
always rising straight up as if rushing from a crater, and the 
top always dispersing in the air on reaching a certain height. 

From having been long in the habit of observing the snowy 
mountains whenever they were visible, and accustomed to 
view them for many years past, I may say that I am perfect- 
ly familiar with their appearance ; and I was so forcibly struck 
with the different aspects they assumed on the day above 
mentioned, that I thouglit it possible that a volcano was in 
ai^tioD. This opinion, and the desire which every man would 
feel to witness so grand and sublime a spectacle, has led me 
to observe it very closely ever since, whenever I could discern 
the peak; and although no eruption of fiamc has been seen 
from this place, which is three miles due west of Kunga- 
pannce, yet the smoke has continued in the some form and 
llie same direction as above stated. It was once carried 
westei-ly by the wind, and only once that _I remember ; but at 
all other times the head of it was wafted to the east. 
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^|((The very same appearance continued to present itself uniil 
the warm weather began ; but the atmosphere was then so 
hazy as to obscure the 'mountain altogether during its con- 
tinuance, nor have the rains, which are only just setting in, 
brought them yet within view. 

1 am not in the habit of observing, and still less of describ- 
ing, the phenomena of nature, and I fear you may not fully 
comprehend the impression which I wish to convey ; but if 
you figure to yourself a vast column of smoke rushing violent- 
ly from the flue of a strong furnace, black at the bottom, and 
burning clearer as it ascends, and the wind dispersing the top 
of the shaft when it rises above the influence of tlie fire, and 
you wUl have its appearance in a few words. 

The peak on witicb this phenomenon is seen, is that remark- 
able rocky one due north of Rungapannee, and the most ele- 
vated of the whole range seen from thence. But I am of opi- 
nion that, if it really be a volcano, the crater is situated on 
the north side of the highest point, because when the smoke 
was seen the peak on our side was distinctly visible, and the 
smoke seemed to me behind it, It is probable that some 
lower eminence, concealed &om us by the highest point, may 
be the seat of it. 

It is hardly possible to believe that the appearances now 
described can arise from ti cloud, as it is not usual for clouds 
to retain the very same form and shape for months together, 
nor to appear in the same identical spot. The summits of all 
the other peaks remained clear and bright as usual during the 
whole time that the smoke was observed. 



Aet. IV. — Researcftea on the Hefractlvc Poitxr of Elastic 
Fluids. • By M. Dulong. 

The object of these researches, was to ascertain if the refrac- 
tive power of gases followed any law analogous to that which 
had been found for their specific heats, and if the act of com- 

* This paper is a Tninslatiun and Abstract of au Account of M. Dalorig' 
Rttearchcs, given In ibe Xoiiv. BuU. des Sciencei, September IBS5. 
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bioatioii altered the force of refraction possessed by the SBf 
mentary principles when considered separately. 

This last question had already been the subject of a Me^ 
moir, published in 1806, by MM. Biot and Arago; but at 
that time we possessed only very uncertain data respecting 
the proportions of tlie greater number of compound bodiea, 
and it has since been demonstrated, that, in the passage of 
elastic fluids to the liquid or solid state, considerable changes 
are produced in the refractive powers. 

We cannot, therefore, expect to discover the relation in 
question, unless by observing bodies in the gaseous state. 
The philosophers whom we have quoted, having, besides, exa- 
mined only a very limited number of different species, it be- 
came indispensable to have recourse to new determinations. 

The method of observation employed by M. Dulong, was 
susceptible both of suiBcient preciaon and of ready applica- 
tion. It is founded on the law announced by MM. Biot 
and Arago, and which M. Dulong has himself verified in other 
gases, that the refractive pcmer of the same gas is pToportion- 
tU to its density. Hence it follows, that if we determine the 
density of a gas when it refracts exactly as much as air, at the 
same temperature, and at a convenient pressure, we can deter- 
mine, by simple proportion, the ratio of the refractive powers 
of the two gases under the same pressure. We thus obtain, 
indeed, only the ratios of the refractive powers ; but that is 
the only element which is necessary for the question which 
M. Dulong proposes to resolve. 

The apparatus which he employed, consists of a hollow 
prism of glass, with an angle of about 145', into which differ- 
ent gases may be successively introduced. A vertical tube, 
filled with mercury, communicating with the interior of the 
prism, permits us to dilate at pleasure the elastic fluid which 
it contains. The tension of the gas is ascertjuned either by 
the barometer of the air-pump, which forms part of the ap- 
paratus, or, in some cases, where the communication with 
the pump ought to be intercepted, by a small vertical tube, 
opening at its lower end into the reservoir of mercury which 
we have mentioned. An astronomical telescope, furnished 
with cross wires in the focus of its object-glass, is placed on a 
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stand of masonry before the prism, at such a height that we 
can perceive across it a distant mark. If the telescope and 
piism are invariable, or if the telescope is pointed to the mark 
when the prism is filled with air, at 0™ 76 of tension, for 
example, then if another gas is made to replace the air, and 
such a density given to it as to restore the coincidence of the 
intersection of the wires at the mark, we are certain that the 
deviation is the same for the same refracting angle, which can 
only happen when the refractive powers are equal. 

In this process the limit of error depends on the magnify- 
ing power of the telescope ; but as M. Dulong has remarked, 
that we cannot determine to less than the g^^ part the pu- 
rity of the gas, it would be useless to estimate smaller frac- 
tions in the measure of their refractive powers. 

This method is applicable, with some modifications, to gases 
such as chlorine, which attack all metals, as well as va- 
pours which cannot support atmospheric pressure. 

In order to verify the law that, in the same gas, the refrac- 
tive powers are proportional to the density, M. Dulong de- 
termines the refractive power of seven mixturet, formed iy 
gases which do not combine; and as the results of observa- 
tion always agree with those which are deduced from the re- 
fractive powers of the ingredients of the mixture, we may con- 
clude, that each gas preserves a refractive power exactly pro- 
portional to its density. 

The refractive power of atmospheric air, for example, M. 
Dulong has found to be equal to that of azote, oxygen, and 
carbonic acid united, each of them being calculated for its 
corresponding density in air. But as this equality is never 
met with in any combination, we thus obtain direct proof, 
that the elements of air are not combined together. 

The following table contains the refractive power of twenty 
gases, as measured by M. Dulong, in relation to that of air 
of equal density - 

Nsmes of Gases. Refiactlve Powers. Dcniities. 

Atmospheric Air, 1 1 

Oxygen, - 0.934 1.10S6 

Hydrogen, - 0.4JO O.OflSJ 

Azote, - - 1.020 0.970 
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Chlonne- 
Oxide of Azote 


3.6S3 


2.«.7 
1.547 


Nitrous Gas, 


1.03 


1.038 




I.JS7 


I.S54 


Oxide of Carbon, 


1.147 


0.979 


Carbonic AciJ, 


1.526 


l.&ti 


Cyinogen, 


S.832 


IJJIS 


Olefiant Gas, 


9.30S 


l).9B0 


GflBofMarshen, 


I.S04 


0.559 


Muriatic Eihcr, 


3.72 


8.334 




1.531 


0.944 


Ammonia, 


1.30B 


0.591 


Oid-Chloro-Carbonic Gaa. 


3.936 


3.448 


Su^liurettcd Hydre^n, 


2.197 


1.17B 




9.260 


2.247 


Sulphuric Elher, - 


5.280 


2.580 


Carburetletl Sulpliur, 


5.179 


2.614 
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The refractive power of air at <P, and at 0" 76, being 
known either from the astronomical observations of Delambre, 
or by the direct measures of M. Biot and Arago, we may de- 
duce from the preceding numbers the value of the absolute 
refractive powers of all the above gases, as well as the indices 
of refraction for the passage of light from a vacuimi into each 
of the gases. 

The refractive powers of simple or compound gases do not 
seem to have any necessary relation to the density. The ole- 
fiant gas, for example, and the oxide of carbon, have nearly 
the same density, but the refractive power of the first ifl near- 
ly double that of the second. 

Il; has been long known, that, in comparing solids or li- 
quids of a different nature, the refraction is not proportional 
to the density, and liencc it has been concluded that every 
body exercises upon light an action depcndhig on its own na- 
ture. But the different capacities of bodies for heat related to 
aunTtyofmasSfhad led to an analogous conclusion relative to the 
attractions which were admitted between bodies and the mat- 
ter of heat. But since, in calculating the capacities of each 
particular molecule, it has been found that they were equal, 
or in simple relations, it would not be surprising if the same 
idea, applied to refractive power, would lead to the discovery 
of very simple relations where none liad been discovered. 
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But if an analogous law reaJJy existed, it would show itself 
in the numbers of the preceding table, for the gases having 
been observed at tlie same temperature and pressure, the 
inequalities in the refractive powers could arise only from 
the inequality of the effects of each of the molecules cooa- 
dered individually. 

M. Dulong next proceeds to examine if there is any appre- 
ciable relation between the refractive power of compound 
gases and that of their elements. The following table con- 
tains the refractive powers as calculated and observed in nine 
different compounds. 







Calfulaied 






Refract. Power. 


Refract. Power. 




Ammonia, 


1.3(J9 


1.S16 


+0.093 


OxiJe of azote. 


1.710 


I.4B9 


+0349 


Nitrous gas. 


1.030 


0.973 


+ 0.OSO 


Water, vapour of 


1.0OO 


0.933 


+ 0.067 




3,936 


3.784 


+ 0.15S 


Muriatic ether. 


3.73 


3.829 


—0.099 


Hjdrooyaiiicaeid. 


1-.521 


l.fl51 


—0.130 


Carbonic aciO, 


1.52U 


1.609 


—0.093 


HyilrocHorit; acid. 


1-587 


1,S*7 


—0.020 
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In five of the prwi^ding gases, the refractive power of the 
compound is greater than that of its elements, whilst in the 
olher Jour it is the reverse. The particular kind of condensatioQ 
which accompanies the combination docs not appear to have 
any connection with this variation ; for, in hydrochloric acid, 
for example, there is a diminution, and, in nitrous gas, an 
augmentation, though the proportions of these two com- 
pounds are the same, and the condensation is nothing in 
both. 

The only remark which this kind of approximation leads 
us to make is, that, in the binary alkaline or neutral combi' 
nations, the observed refractive power is greater than that 
deduced from the elements, while in acid compotinds it is 
weaker. 

Muriatic ether, which may be regarded as neutral, and 
the oxi-chloro-carbonic gas, which is decidedly acid, are ex- 
ceptions to the law. But we ought to remark, that tliose com- 
binations are formed of three primitiTe elements, which are 
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probably reunited in two binary combinations having a 
mon element. But it is these binary combinations, tht 
mediate elements of the combinations in question, that ought 
to be compared with one another. 

This seems to show very clearly, that the refraction de- 
pends not on the mass of the molecules, like specific heat, but 
on the electric state which belongs to them. 

In reasoning on the hypothesis of emission, the sum of the 
attractions of the molecules of an elastic fluid on light ought 
to be independent of the form of these molecules, since these 
are liable, as in crystallized bodies, to present certain faces in a 
determinate direction. But if the refraction depended on 
these attractions, we cannot conceive how the action of a bi- 
nary compound should be sometimes greater and sometimes 
less than the sum of that of its eU'mentary molecules. We 
may, therefore, regard this fact as a new difficulty attached to 
the hypothec of Newton. 



Art. V. — Description of the Grotto of Ganges.* By M. Mi 



When we set out to visit the subterraneous grotto, we expe- 
rienced at first nothing but fatigue. It was necessary to 
chmb for nearly three quarters of an hour. The sun, the 
reflection from the rocks, the footpath traced only by the 
tread of the goats, the rolling stones, the torches, the cords, 
the provisions of which each carries his part, — all this adds 
to the difficulty of the expedition. 

On the summit of a rock in the middle of the mountain 
there rises a small wood of green oak, which aflbrds an agree- 
able shade, and protects, with its mysterious shadow, the 
mouth of the cavern. This opening has the form of a cask, 
the top being about SO feet in diameter, and its depth about 
30 feet. This hollow is finely fringed with trees, plants, and 
wild vines with their grapes, and excites the regret that we are 

* Translated ftom Mareollierj ae given in Renaud de Vilback's Foj 
daai le l^jiguedoc, Paris, 1625. 
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to leave nature in ber finest aspect, in order to descend to 
darkest abyss. 

We descended by grasping firmly a rope stretched, and 
fixed lo a rock, till we reached the place where a rope-ladder 
has been firmly fastened. This difficulty being got over, we 
find ourselves at the entrance of the first chamber. This en- 
tMnce descends progressively, and is covered with maiden- 
hair. Towards the right is a kind of cave, which is not con- 
tinued far ; but, in front, there are seen magnificent columns, 
having the appearance of a row of pillars, and forming gal- 
leries. These pillars may be about thirty feet high. 

It is in this lirst chamber, divided into two by tliese co- 
lumns, that the torches are lighted, and tliat, after having 
breakfasted, we quit for a long time the light of day. From 
the first we pass to the second chamber by a very narrow pas- 
sage, where the body is obliged to force itself through oblique- 
ly. This second chamber is immense. In ascending, there 
is seen to the left, a curtain of a height which cannot be 
measured, covered with brilliants, folded with grace, and 
touching the earth at its front, as if the drapery had been ar- 
ranged by the moat skilful artist. Petrified cascades, as 
white as enamel— otliers of a yellow hue, which seem to fall 
about us in heaps of waves ; — several columns, some truncal^ 
ed, and others in the shape of obelisks ; — the roof loaded with 
festoons and st^-s i — some transparent like glass, and others 
as white as alabaster — crystals — diamonds — porcelain, a rich 
and strange assemblage, which seem to realize those pic- 
tures which were the amusement of our earliest years. 

In proceeding to the left, we pass into a third chamber of 
considerable width, but of great length. Its form is that of 
a winding gallery, in which, after we have walked for some 
time, we come to a small rugged arch, where we are obliged 
to stoop. This place, which is called the oven, has two open- 
ings, and the crystallizations, which are white, resemble mu»- 
Una of all patterns. In advancing, we leave on the right a 
iecond oven of less interest, and enter a large chamber where 
nothing is to be seen but rocks uprooted, crushed to pieces, 
and suspended, as if it had been the scene of the most vio- ^M 

lent convulsions. Every thing is hero gloomy and sad, till ^| 
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we reached the place where M. Lonjon cauied a mine to bo 
sprung. The passage is so narrow that we are obliged to 
creep, and it conducts to a small room which holds about 
twelve persona. 

Behind three columns, there is a reservoir, the water of 
which is salt and muddy, and a prodigious number of bats 
occupied along with us that small space. Upon the rocks we 
observed several crystallizations in the form of plants. They 
were white and shining, and formed a fine contrast with the 
dark ground to which they were applied. This chamber had 
an opening un the side opposite to that at which we entered. 

Before us we saw a space, the dimensions of which the eye 
coidd not measure, and, in order to reach it, there was no 
other path but over a precipitous rock fifty feet high. Over 
this was the first stair by which we could descend. The rtqjc- 
ladder was brought, and fixed to a stalactite. We encou- 
rage one another, advancing and drawing back, a fright- 
ful precipice presenting itself on all aides. A stone thrown 
down took a considerable rime to descend, and we heard it 
leaping and rolling from rock to rock till it was heard no 
more. The slightest giddiness, and the slightest inattention, 
might here decide the life of the spectator. 

A peasant of Ganges, as expert as he was bold, was the 
first who ventured down. M. Drunet followed him, and, at 
the end of three toises, the person who descended ceased to 
be visible, and the time which they took seemed to be enor- 
mous. At the depth of twenty feet, the rocks suddenly cea^ 
ed, and the ladder, without any support, swung and turned 
upon itself. The profound silence — the glimmering light — 
which diminished without dissipating the darkness — the dread 
which this profound solitude excited — the alarming noise of 
9ome broken stalactites which fell from the roof and rolled 
from rock to rock— every thing contributed to give to our 
expedition a romantic character. We now directed our at- 
tention to an immense space enriched and covered with stalac- 
tites and stalagmites of every form, and of the most daz- 
zling whiteness ; but we had still more than fifty feet before we 
reached the bottom. Steep rocks so smooth that the foot 
could not support itself, and where the hand could not be fix- 
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ed, held out the prospect of certain death to the person who 
should be rash enough to attempt to descend ; we, therefore, 
decided, though with much regret, on reascending by our 
ladder. 

Marsollier describes another small grotto on the road to St 
Bausile to Ganges, and then the preparations for s. new expe- 

The Devil's Pass now presented itself. This was the place 
where we had been stopped, and to whi<ih we gave this name, 
from the dangers which it presents. Notwithstanding, in- 
deed, all the labour which had been bestowed, this passa^ 
had only a place for the foot. A projecting rock pressed the 
knees together ; and, as there was a precipice behind, it was 
necessary to walk sideways upon this inclined plane, the feet 
being wholly without. We have ncvei' seen any person pass 
here without terror. 

This difficulty being surmounted, we admired a transparent 
column twenty-five feet high, as white as alabaster, and aill 
formed like cauliflowers placed above one another, till they 
formed a pyramid. Here a new difliculty awaited us, and it 
was necessary to descend : The plain was inclined — the ladder 
could be of no use— the ground was slippery — a proc^ice 
was beneath — and it was necessary either to fall right down, 
or to run the risk of being lost in a deep hole, or dashed 
against the rocks. We, therefore, pushed down a piece »f 
wood to lengthen tlie declivity, and, upon that alone, we found 
it necessary to slide directly down, holding by the )eft hand 
ft rope, which every one fixed the best way he could. XJpon 
reaching that piece of wood, a broken stalactite, a foot in dia- 
meter, was the first place where we considered ourselves in 
safety, having now reached a sort of sohd ground. 

Here we were first surprised by an altar as white as the 
purest porcelain, and three feet in height, of a form perfectly 
oval, and having regular steps. The table of that altar was 
of the most daziiUng enamel, consisting of leaves placed one 
above the other, like the leaves of an artichoke. At a greater 
distance were seen four twisted columns, of a yellowish hue, 
and transparent in several places, notwithstanding their size. 
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Four men were not able to grasp them. Their height could 
not be estimated, but we supposed they touched the roof. 

This chamber is as large as the half of Ganges. Our eyes 
were able neither to measure the height nor the depth of it. 
We perceived cavities which human industry could not make 
118 penetrate. Seated upon this altar, we were surrounded 
with such a prodigious quantity of objects, that we were lost 
in mute admiration. Among others was an obelisk, as high 
as a cliurch, terminated with a spire. It was perfectly round, 
and of a reddish colour, chiseled throughout the whole trf its 
height, and in the most exact proportion. We saw, also, 
masses as large as churches, sometimes in the form of cas- 
cades, sometimes resembling clouds. In other places were 
seen columns broken in all directions, and covered with rami- 
fications of enamel ; cauliflowers, muslins, and every species 
of the most singular and varied combinations. 

One of the wonders of this grotto is, a colossal statue placed 
upon a pedestal, and representing a woman holding two in- 
fants. This statue would be worthy of the greatest Sovereign 
of Europe, if it could be removed without losing that form 
which we have so distinctly observed it to possess. 

In every part of the grotto are seen fringes, curtains, coats of 
enamel and crystals, laces and ribbons, so delicately arranged, 
that it was necessary to prove that man bad never penetrat- 
ed these regions, before one could believe that ihey were not 
the work of the most skilful artist. 

This chamber is round, and may be compared to a Ba^ca 
surrounded with chapels more or less elevated. In the mid- 
dle there rises a dome, which we conjecture to be about 300 
feet high. The description of the grotto of Aniiparos, which 
was believed to be fabulous in M. de Tournefort, and which 
appears from the travels of M. ie Comtc de Gouffier not to 
have been exaggerated, is a feeble image of the grotto of 
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Aet. VI. — Notice respecting ike Eggs of the Boa ConstrKtor, 
and of a young Brood hatched front ttiem in Assam, Com- 
municated to Dr Bekwster by a Correspondent in India. 

I HAS the good fortune of obtaining yesterday, at Biahnath 
(13th June 182d,) a Boa Constriclor sixteeii feet long, but it 
has been so much injured, that I fear the skeleton of it will 
be a very incomplete one. About eighty or ninety of its eggs 
have also been brought in to us, and I hope to be able to 
hatch for you a brood of young boas of a proper size for 
sending home. One of the young ones, taken from a broken 
shell, showed symptoms of vitality. It is about eighteen in- 
ches long. I had previously seen the same species of snakes 
upwards of twenty feet in length, in Gorackpore. We were 
attacked last night, by a flotilla of wild elephants coming 
from the other side of the river. They broke through my 
line <:£ boats in spite of all our clamour, and one of them 
sunk a canoe, and crushed to death a man that was in it. 

I have now (6ih July 1825,) hatched a brood of 
young boas from the eggs which I have already mentioned to 
you as having got at Bishnath. There are twenty-eight of 
them here, (at Gowahutty,) and about twenty more at the 
snake-catcher's house. They are about eighteen inches in 
length, and sufficiently lively ; but I fear it will be very 
troublesome to bring them up, as they require to be crammed 
with fish or other food ; an operation which no one but a 
snake-catcher who has got over the vulgar prejudice against 
being bitten by such snakes as these are, would like to per- 
form. There are also here.some very fine hooded snakes, re- 
sembling the Cobra de Capello, but larger than any of that 
species that I have before met witli, being ten or twelve feet 
long. 

It is here considered to be a very uncommon thing to find 
the eggs of the boa, as none of the snake-catchers have ever 
seen them before. They were soft, and indented by pressing 
against each other. Their size is about that of a goose's egg, 
and they resembled in appearance the Fungi called Dead 



( 



k 




Prof. Gmeliti on the Anahfais of a 



I 



I 



^ I forget what in Scotland. At the end there was a 
sort of tag, aa if the egg had been atutclied to sraaethiiig. 

The young snakes hatched from the eggs are stilt domg 
well, (July 18, 1825,) only one of them having died out of 
Iwenty-eight. On the fourteenth day after birth, they cast 
their first skins. They increase considerably io size, but the 
snake-catch era are of opinion, that they will take many yean 
to acquire their full growth. .^^ 



AttT. VII. — Avalt/sit of a Lithwn-Mica Jrom Zimtwald in 
Bohemia. By C. G. Gmelin, Professor of Chemistry in 
the University of Tiibingcn. In a Letter to Dr Brewstek. 

Dear Sin, ^^M 

I HAVE the honour to send you the result of the analysis of a 
Lithion-Mica, along with a few laminfe, witli the request 
that you may examine their optical structure. When I had 
found that the micafrom Chursdorf wasa lithion-mica, I search- 
ed in V!un for others of tho same nature in my gmflll coIlectioQ 
oi minerals. Soon after I met with a beautifully crystallized 
mica from /innwald in Bohemia, which I immediately reckon- 
ed to he lithion-mica. While I was engaged with its analysts, 
I received the Sth number of your Journal, where I found 
that several species of lithion-micas had been already discover- 
ed by Messrs Turner and Haidinger. The lithion-mica from 
Zinnwald, which I have analysed, is accompanied by tungstate 
of lead. I have obtained the following result : 



smca, - - • 


46.833 


Ahimine, 


14.141 


Oxide of iron. 


17.9T3 


Oxide of manganet*, 


4.573 


Potash, 


i.900 


LitLion, 


4.906 


Fluoric add. 


3.739 


Water and lou, 


4.S4i 



This mica loses by ignition not more than 0.83 per cent., ant 
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even if this loss is taken for pure water without fluoric acid, 
there still remains a losa of SA per cent., which, in fact, is 
very considerable. I have been convinced, by direct ex- 
periment, that when this mica is fused in a platina crucible, 
by far the greatest part, if not all thefluoric acid, remains behind ; 
for, when the fused mass is covered by carbonate of soda, and 
again exposed to heal, there is obtained by analysis a quantity 
of fluoric acid, which is probably not inferior to that obtained 
from the mica before it has been previously fused. The con- 
siderable loss may be, I think, accounted for by the volatiliza- 
tion of the alkaline matter, which is expelled by barytes during 
the intense heat ret^uired for the decomposition of the mineral. 
This inconvenience might be, I suppose, prevented by the use 
of oxide of lead instead of carbonate of barytes. 

The fluoric acid is evidently to be considered as an essen- 
tial ingredient of mica, and lithion-micas appear to be con- 
stantly possessed of a large quantity of this acid ; and there 
seems to exist an insensible passage in that respect from the 
micas to the talcs, which also deserve to be examined with 
greater accuracy. I should have wished to try the easily 
fusible micas from St Gothard before the blow-pipe, but 
those which I have had an opportunity to examine fused with 
difficulty, and did not possess the characters of lithion-micas. 
It does not appear to be an easy task, to separate mechani- 
caDy those portions of the lithion-mica from Chursdorf, that 
prove to be different from the rest in their optical structure; 
and I have not at present an apparatus fitted for that purpose. 
If I should find an opportunity, I shall take the liberty 
of sending to you a sufficient quantity, that you may exe- 
cute this separation, and I should be happy to make a careful 
analysis of both portions. 

I am engaged at present with u comparative inquiry into the 
volcanic products, and those of what was formerly called the 
floetz trap formation. It is well known, that muriatic acid has 
been long since discovered in basalts. This acid seems to be 
much diffused in these formations. I have, for instance, 
found it in the prehnite from Dumbarton, and in a great 
many otlier minerals of a similar origin. I thought that it 
might also be an ingredient of Tesselite, but I could not 



I 
I 



SS4 Prof. Oersted on the Lam i^fiKe 

discover a sensible quantity of it. It may also be a consti- 
tuent part of some meteorolitcs, wbich in many respects have a 
resemblance to the products of the floetz trap formation ; but 
I have now no opportunity to verify this hypothec. 



I am. 

Dear Sir, 

With high esteem, yours, 

C. G. Ghelini, 
TBBineBN, SUt Dec. 18S5. 
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Aet. VIII. — On the Law of the CompressUm of Air, and ^ 
Gases capable of being Liqvefied iy Presnure. By H. C. 
Oebstbu, Professor of Natural Philosophy in the Univer- 
sity of Copenhagen. Communicated by the Author. 

Xhx law of Mariotte,* according to which the volumes of a 
mass of air arc reciprocal to the pressures which they suffer, 
has not yet been established by accurate experiments, unless 
in the case of very weak pressures. With regard to high 
pressures, it may still be doubted whether or not they 
follow the same ratio. Several distinguished philosophers 
have taken for granted the accuracy of this law, for alt the 
pressures to which a mass of air can be subjected, while others, 
such as James Bcmouilli and Eulcr, suppose that the volumes 
decrease in a much less progression ; whereas, in the small 
number of experiments that have been made under consider- 
able pressures, the volumes decrease in a much higher pro- 
gression than the pressure. This result, indeed, has been ob- 
tained by Sulzer-|- and by Dr Robison, as will appear from 
the following tables : 

' This law was flrat deduced from the cxperinicuts of the celebrated 
Boj^le, by Ilia friend RicbardTownley, but nsit is so well known uiiilertbe 
name of Mariotte, who discovered it nearly at tbe same time, aud by hia 
own experiments, I have made use of this nauic, alreaily consecrated by 

+ 5«e the Memoirs of tbe Academy of Berlin. 
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Expcrimeti 


tt of Sul<e., 


Eipetimen 


sof BobiBnn 1 




plete Series. 


wifh dry air. 1 


Densities. 


Ktssticilies. 


Densities. 


ElaaHdlies. 


1,000 


1,000 


1,000 


1,000 




1,076 


3,000 


1 


957 


1,?00 


1,1S3 


3,000 






1,333 


1,30.1 


4,000 


■■= 


737 


l.fioo 


1,472 


6,500 


4 


<,m 




1.659 


e,ooo 


5 


343 


a.ooo 


1,900 








9,*00 


2,241 






3,000 


2,793 






*,000 
6,000 


3,631 
5,297 






H.OOO 


6,835 







Captain Schwendsen and I having proposed to investigate 
tlie theory of the air gun, found it necessary to examine, as 
a fundamental principle, the extent of the law of Mariotte. 
The apparatus commonly employed to establish this law, con- 
sists of a bent tube ABCD, Fig. 13, Plate V. of which DE 
contains the air, and the other ABCE mercury, which serves 
to inclose and to cotnpress the air. This apparatus has seve- 
ral inconveniences. It is difficult to divide accurately the 
jwrtion DE into parts of equal capacity, and this portion ts 
dilated by the interior pressure bo as to expose the apparatus 
to the risk of being broken when the pressure becomes consi- 
derable. In order to guard against that accident, tubes of 
a small diameter have been used, but they occasion friction 
sufficiently groat to produce a sensible influence on the re- 
sults. 

In order to avoid these inconveniences, we had recourse to 
an apparatus constructed according to the same principle 
which T employed inmy apparatus for the compression of water. 
A vertical section of this apparatus is represented in Fig. 14, 
wliere ABCD is a strong glass cylinder with a brass cover 
AC ; EF is a divided glass tube (supported by an iron frame 
Imnd) the lower part of which is an iron vessel, containing a 
little mercury, which closes the tube EF before its immersion 
in the -mercury which is found at ihe bottom of the cylinder ; 
IK is the superior limit of the mercury ; GH represents part 
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of a very strong glass tube glued into a hollow piece i i, which 
has a screw on its outer surface to screw into the opeuing in 
the cover AC. In this cover there is another hole^, which 
is shut by a screw p E. TV b a wooden stand, surmounted 
by a pillar RST, which ■ serves as a suppprt for the tube GH. 
The two sapplenicntary figures, Fig. 15 and 16, represent 
the frame I m n o, and the transverse section of the lower part 
of the apparatus. 

In order to make the experiment, the lid AC is unscrewed, 
and the tube EF, containing gir well dried, is put into iu 
place. The lid AC is then put on, and well closed up. The 
tube GH is also put in its place, and, by means of a funnel 
placed in the aperture jj, thecyhnder is filled with water. The 
pressure excited by this water is measured by the height of 
the mercury in the tube GH. Tlie apparatus is then closed 
up by the screw, which goes into the aperture p, and when 
mercury is poured into the tube GH, this fluid rises also 
in the tube EF, and compresses the air which is con- 
tained in it. The difference between the levels of the mer- 
cury in EF, and in GH, gives us the compressing power, 
and as the tubes have equal divisions, this difference of the 
levels is found by a simple subtraction. Although the tube 
EF of our apparatus is everywhere of a calibre nearly equal, 
yet we have determined exactly the capacities corresponding 
to the divisions by weighing the portions of mercury in each. 

The divisions on the tube GH reach only a few inches be- 
low the cylinder. The other distances were measured by a 
scale. 

In order to have the tube GH sufficiently long for 
great pressures, we united, by iion screws, several tubes of 
glass, each 7 feet in length. The experiment was always 
made in a stair of the house, which contains the physical ca- 
binet of the university, no apartment being sufficiently high 
to permit the necessary elongation of the tube GH. 

With this apparatus we have made several experiments, the 
results of which are conformable to the law of Mariotte ; but 
they have not all been attended with the same success, for it 
is very difficult to make all the joints and screws sufficiently 
impenetrable to mercury acting with high pressures. 
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It is only in one of the experiments that we reached to a 
pressure ofeight atmospheres, and we shall now give the results 
of it. The air in the tube EF was well dried by muriate of 
lime. The capacity of the tube was measured by mercury, 
and it contained 1054.8 grammes of it, at the temperature 
of 20° centigrade. The pressure of the atmosphere on the 
day of the experiment was 0.7578 metres. The following 
table shows the ratio which we found between the compres^on 
of the air, and the pressure of the mercury : 



DcDdHeE. 


%='"« 


Dilleccdccs. 


Diflercnces Di- 
vided by the 
Pteuuru. 


1,000 


1,000 


0,0000 


0,0000 


i,105S 


1,1051 


+ 0,0001 


+0,0001 


1,1676 


1,1693 


—0,0017 


—0,0015 


l,27Se 


1,2706 


+ 0.0030 


+ 0,0024 


1,474* 


l,469t 


+ 0,0050 


+ 0,003S 


1,S87 


1,581 


+ 0,006 


+0,004 


1,818 


1,806 


+ 0,006 


+0,003 


2,118 


2,079 


+ 0,033 


+0,016 


3,539 


3.5S0 


+ 0,009 


+ 0,004 


3,168 


3,14T 


+0j031 


+ 0,007 


3,fiie 


3,599 


+ 0,017 


+0,005 


4,209 


»,185 


+ 0,024 


+0,006 


5,0S7 


5,010 


+ 0,047 


+ 0,009 


5,603 


5,573 


+0,031 


+ 0,006 


6,289 


6,287 


+ 0,001 


+ 0.000 


8,ITi 


7.092 


+ 0,093 


+ 0,013 


8,D3(> 


8,0 H 


+ 0.016 


+0,003 



The first eolumn of this table gives the numbers obt^ued 
by dividing the primitive volume by the volume reduced by 
the compressing forces, i. e. the densities. The second coliunn 
gives the compressing forces in numbers, of which unity is the 
pressure of a column of mercury of 0-7678 metres, equal to 
the pressure of the atmosphere on the day of the experiment. 
The third shows the diiFcrcnces between the compressions and 
the compressing forces, and the fourth shows the ratios of these 
differences to the compress ons. 

It is very difficult in these experiments to determine exactly 
the volume of air inclosed, since the inferior limit is a curved 
siirfacc, whose form is often modiBed by the friction between 
Uw mercury and the glass. In all these experiments we have 
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i^ntlcavoured to liividc, by the eye, the concave part into two 
parts of equal volume, but the results show that we have at- 
tributed too little of this volume to the inclosed air. With- 
out this error the differences would have been smaller. In 
other respects, they are as small as could be expected in expe- 
riments where a vernier could not be used. 

In the last observation, for example, where the observed 
length of the column of air was 56.4 millimetres, the length 
which would have entirely agreed with the law of Mariotte, is 
56.287, which differs only 0.113 millimetres from observation, 
on error which is unavoidable in such observations. In the 
last experiment but one, the observed length of the column of 
air was 63.17 millimetres, whereas the number which would 
have satisfied the law of Mariotte, is 63.99. This difference 
amounts to 0.82 milbmctres, but, being between two otiier ob- 
servations whose deviations ore very small, it cannot affect ihe 
general law. 

In order to examine the compression of air by great forces, 
we made use of air-guns. Our sovereign, whose enlightened 
magnanimity has so often contributed to the progress of 
science, put at our disposal all the apparatus wjiich was ne- 
cessary for this inquiry. The reservoir of air in this kind of 
arm is the culasse, which ought to be very strong ; we at first 
measured the capacities of these by weighing them when emp- 
ty, and when filled with water- 
It was then easy to calculate the quantity of air which such 
a reservoir contained. That which wo most frequently used 
contained 0.891 grammes of air when the barometer was at 
0.76. VVe were thus capable of determining, by the balanee, 
the d^ree of compression which we had attained in our expe- 
rim^ts. This method was found sufficiently exact, as the 
balance wiiich we commonly used was sensible to a centi- 
gramme. "VVe succeeded in introducing into this reservoir as 
much as 101.2 grammes of air, a quantity equivalent to the 
pressure of 110.5 atmospheres. We have also, in these ex- 
periments, taken iiuu consideration the dilatation which the 
interior piessure ought to jwoduce in the reservoir. This 
dilatation was determined by weighing in water the reservoir 
wheu empty, and when filled with air ; and in the calcula- 
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tioDS, it was supposed that tlic dilnlaCions vliich it experien- 
ced were proportional to the quantities of air introduced into 

it. 

' If the reservoir had not been dilated, when 10] .2 grammes 
erf air were forced into it, the density of the air would have 
lieen 1 13.5 times that of the atmosphere ; but, when calculat- 
ed, by applying the dilatation of the reservoir, it amounted 
only to nO.S. In Fig. 17 wc have shown the method in 
which we made ihe experiments on the expansive force of air 
compressed in such a reservoir. AB represents tlie reser- 
voir, that is the culmse of an air-gun, CD is a plate with 
a pillar CE, FH is a piece of iron, whose upper part receives 
the axis round which the lever FG turns. This lever is ba^ 
lanced by the mass F. At I the lever carries a tooth or pin 
with which it presses upon the valve H. A slide N with 
the scale L of a balance serves to determine the force ne- 
cesfiary to open the valve. As this is kept in its place by a 
spring, we at first examined what was the force required to 
open it when the air inclosed had the same density as the at- 
mospheric air. When this was done, we charged the reser- 
voir as much as possible, and after having determined the re- 
sistance which the introduced air gave to the valve, we dis- 
charged the reservoir by degrees, always determining by the 
balance the quantity of air which remained, and by the ap- 
paratus in Fig. 17, its expansive power. 

This class of experiments, however, is not susceptible of any 
rigour, because the valve does not always apply Itself in the 
same manner. \Vhen the valve is covered with leather, in 
order to make it shut better, the inequality is very great, 
and it is on that account that we have made a series of ex- 
periments with a valve of steel, which was well ground into 
the aperture, but we have not been able by this means to ob- 
tain sufficiently great pressures. 

The first table shows the results obtained by a valve cover- 
ed with leather, and the other the results obtained by a ground 
steel valve. 
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In these tables, the first column shows the weight of air in- 
troduced into the reservoir; the second shows the condensa- 
tion ; the third the force required to open the valve, diminish- 
ed by the force required to open it before the charge ; and the 
fourth gives the pressure of the atmosphere obtdned by di- 
viding this force by the condensation. 

In the first table, the mean number is 797; the deviations 
from it vary on both sides. In the second table, we have, 
by rejecting the first number as too discrepant, 1027 as 
the mean, and it is evident that most of the numbers are not 
far removed from it. These experiments, therefore, imper- 
fect as they are by their very nature, concur in proving that 
the compressions produced by very great forces, are regulat- 
ed by the same law as those which are feeble. But, in or- 
der to decide if the compressions of any gas whatever follows 
the same law, We have had recourse to gases capable of being 
liquefied by a few atmospheres. The sulphurous acid gas, 
which, according to M. Faraday, is liquefied by a pressure of 
two atmospheres, appeared to us very fit for this class of ex- 
periments. 

Two equal tubes, the one filled with sulphurous acid very 
dry, and the other with atmospheric air, were placed in a 
small mercurial bath, and introduced into an apparatus, where 
these aeriform bodies could be exposed to a suitable pres- 
sure; the result was, that they suffered a diminution of 
their volume always equal, till the sulphurous acid gas began 
to convert itself into a liquid. The following is the detail of 
the experiment. 

In Fig, 18, AAAA is a cylinder of glass very strong, and 
of the same kind as that which I used to show the compres- 
sion of water. This cylinder has a brass cover surmounted 
with a cylinder BBBB, in which moves the piston C, pushed 
by the screw DD ; EE, EE are two equal and divided tubes, 
whose lower ends are immersed in an iron dish FF, which is 
fixed to the end of a strip of glass GGGG, which, at the 
same time, serves to keep the two tubes in a vertical posidon. 
The cylinder AAAA is filled with mercury to HH. The 
experiment is begun by filling the two tubes with the aeriform 
materials, placing them in the dish FF, and fixing them on 
the strip of glass GGGG. When this is done, the apparatus 
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is introduced into the cylinder AAAA, where the dish FF is 




pliuiged in the mercury, which is below the li 
cylinder is filled with water, and the body 


ne HH: The 


BBBB of the 




pump is put in and filled with water. The piston DD is 




finally put ia, and is made to act upon the inclosed water. 




This water communicates its pressure to the mercury, which, 




in its turn, transmits it to the two aeriform materials contain- 




ed in the tube. 


The following are the reauhs of the experiments with two 




tubes, one of which contains atmospherical air, and the other 




sulphurous acid gas, the temperature being 21^'' centigrade. 
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From this table, it nppcars that the differences arc very in- 
considerable, and vary on one side and another, till the pres- 
sure auiounts to 2.!J atmospheres, when they become greater, 
and go on increasing. At a pressure of 3.26S9, a little above 
that represented in the table, the humidity becomes visible, 
and beyond this tlie contraction takes place rapidly. Before 
this term, there is, perhaps, a feeble liqiiefaclion at the con- 
tact of the gases with the sides of ihe cylinder, and at the 
surface of the mercury ; for the contact of a heterogeneous 
body seems to favour the transition of the body from one 
state of aggregation to another, as I have shown in a, memoir 
on the experiments of Winter!, printed in ihe Journal ofGeh- 
lett for 1806, vol. i. p. 276—989. 

In some experiments we have found that the water pene- 
trated between the mercury and the sides of the tube. We 
have since corrected this inconvenience by cementing to the 
open extremity of each tube a brass ring, which amalgamatt.'s 
with the mercury, and thus prevents the ii-ater-froni escaping. 

We have also compressed Ci/anogen by the same means, and 
we have found that the liquefaction of this gas be^ns when 

the air is compressed to ^lOf its volume, the thermometer be- 
ing at 23° centigrade, and the barometer at 0.759 metres. 

It would be easy to multiply these experiments, but those 
which we have given are sufficient to prove that tlie compres- 
sion of air and of gases is proportional to the compressing 
force, however great that force may be, provided they pre- 
serve their gaseous state, and have lost the caloric developed 
by their compression. These researcheSj therefore, have only 
served to confirm the opinions of the most distinguished phi- 
losophers of our times upon this subject; but, as there were 
still others who entertained an opposite opinion, we have not 
considered the publication of our experiments as altogether 
useless. 

The compression of Baids is, as far as we have discovered, 
subject to the same law of being proportional to the conijires- 
fiing forces. We may, therefore, suppose, that gases, reduced 
to the state of hqiiids, begin again to follow the same law 
which they obeyed in their gaseous state. It is also probable, 
that liquids, after being converted into solids, are subject to 
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this law. If that shall be confirmed by Qlterior experim 
we may conclude that it is only in the transition of a body 
from one state of aggregation to another, that this law is not 
regulated by the compressions. ^^ 

Copenhagen, Qlh September 18S5. ^^| 



Aet. IX. — Route io India, by Egypt and the Red Sea^ By 
Captain raiNGLE, Royal Engineers. Communicated by 
the Autlior. 



The contradictory statements which I received respecting 
the above route, induced me to note down the inquiries which 
I made up on the subject ; and their result will, perhaps, be 
useful to such officers as may have an intention of proceeding 
by Egypt and the Red Sea to India. 

The season in which vessels sail from the Red Sea to In- 
dia is confined to the short space of about two months, es- 
toiding from the first of July to the first week in September ; 
and this is done, that they may have tlie benefit of the south- 
west monsoon in the Indian seas, and of the steady weather 
which is then prevalent. It will be requisite, therefore, to 
regulate all the previous proceedings of the journey, in order 
to suit the above season. 

It will be necessary, then, to arrive at Mocha either before 
or within that period. It might be possible, indeed, even 
after that time, to get round tlie southern shore of Arabia to 
Muscat, from which place there are vessels sailing to Bombay 
at all seasons ; but such a voyage would be attended with 
difficulty and danger. In coming from ports higher up the 
Red Sea, all vessels, I believe, touch at Mocha ; at least all 
that are proceeding to British India, as the Company have 
their resident there. The vessels employed in this trade are 
chiefly Arabs. A few of them arc square rigged, but the 
greater part are Buglas, similar to the Indian Donie, which 
is a sloop, or large boat, with an unwieldy sail. Many of 
them, however, have airy poop- cabins. 

The Buglas are almost the only vessels used in communi- 
cating betwixt the different ports of the Red Sea. The 
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Arab vessels, particularly the Buglas, seldom venture to stand 
directly across from Kosseir to Jidda; but, in making that 
voyage, tbey go as far north as the Ras Mahomet, or en- 
trance into the bay of Suez, and never lose sight of land ; 
indeed, they keep generally in a channel between the coral 
reefs and the shore, and come every night to an anchor, or to 
moorings on the coral banks. For the sake of some trifling 
traffic, they also make delays at the didercnt small ports on 
the coast. All this renders the voyage extremely tedious. 
These vessels, however, pass during the whole year from 
Suez, or Kosseir, to Jidda, and from Jidda to Hodeida and 
Mocha. 

The time required for the voyage down the Red Sea in 
these vessels will be about fifty days ; allowing twenty days 
from Suez, or Kosseir, to Jidda, and twenty from Jidda to 
Mocha, and a delay of about a week at each port. The latest 
period, therefore, of leaving Egypt, in order to catch the 
laal vessels which sail for India from Mocha, will be ahout 
the ISth of July ; and for the first vessels about tlie 2!}d of 
May, A few years ago this part of the route could be per- 
formed in about half the time, there being then a trade carried 
on in British Indian vessels direct from Suez to Bomhaj. 
These vesaelsmade their course down the centre of thesea, where 
all is clear and open, the coral reefs appearing to extend but 
a little way from shore ; but the Pacha of Egypt, who was a 
partner with the English merchants, put a stop to the trade, 
because it fell short of his expectations. 

The coral reefs lie parallel to a great part of the Arabian 
shore ; and the Arabs probably sail this way, because they 
have smooth water ; but the navigation is intricate, and can 
only be pursued by day-light, and with a fair wind. 

The winds in the Red Sea do not partake of the regular 
monsoon. In the southern portion of the sea, however, ■ 
southerly winds are prevalent from October to May, and ■ 
northerly winds from May to October. ■■ 

A comi«iny's cruizer, when not needed on more impor- 
laat service, is sent every year into the Red Sea, and she 
usually leaves Bombay in December. But the chance of 
nuwdng with her cannot be taken into calculation. In 1SS4, 
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onlj ono English vessel had come into the Hod Sea, '9fc 
brought a cargo from Bengal to Jidda, and was to take 
coffee from Mocha. There were several large vessels from 
Surat, and other parts of India, but not commanded by 
English masters. 

The chance of finding vessels at Kosseir and Suez, is, I 
believe, nearly equal at present. The Pacha has two or 
three brigs employed in transporting grain from Koaseir to 
Jidda, for the use of his army in Arabia, and these bngs are 
commanded by Greeks. There are also several Biiglas em- 
ployed in the same service, so that the delay at Kosseir in 
waiting for a passage is not likely to exceed a week. The 
obtaining a passage in one of those vessels should be men- 
tioned in the firman or passport which is given at Cairo, in 
order that it may be presented to the Turkish governor at 
Kosseir. By embarking at Suez, the traveller will miss the 
sight of all Upper Egypt, 

All Mahomcdan vessels trading in the Red Sea are obliged 
to call at Jidda, which is the port of Mecca, in order to pay 
a tribute to the shrine of Mahomet. Jidda is the principal 
port of the Red Sea, and its lofty buildings give it the ap- 
pearance of a large place. Its principal support depends up- 
on the pilgrims who arrive there, annually, from all Maho- 
medan countries, on their way to Mecca; and as these men 
are generally crowded into the native vessels, they add greatly 
to the discomfort of the European passengers. The Euro- 
pean, therefore, in making his bargain, should limit the num- 
ber of these pilgrims, or exclude them entirely ; as the price 
he pays for his passage is sufficiently ample to entitle him to 
do so. 

In the voyage down the Red Sea, however, many annoy- 
ances, and much incivility will be experienced, besides a con- 
stant attempt at imposition, and a want of faith as to agree- 
ments, particularly in so far as regards delay at the different 
ports. It is customary, indeed, to have a written agreement 
made out in presence of the Turkish governor at Kosseir, 
Jidda, &c. ; but any petty excuse will be allowed as an eva- 
sion. 

The people throughout Arabia are bigottcd MusulmaDS] 
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and the boys will point, and even throw stones at a person in 
u Frank dress. This may be passed uunottted ; but tfie men 
also will sometimes show insolence, in which case it is neces- 
sary to be decided, and to make them know at once that you 
are prepared, and willing to use your arms. Pistols, there- 
fore, should be always carried in a waist belt, when a person 
goes to any distance from his people. At Jidda, the com- 
pany hate a native agent, Hassan Aga, who gives lodgings, 
&c., to Europeans during their stay here ; and at Mocha, the 
presence of the resident insures some degree of respect and 
protection ; but, otherwise, little advantage will be derived 
front their assistance. 

As the Pacha of Egypt, however, is extending his con- 
quests on both sides of the Red Sea, and is only prevented 
from taking Mocha by the fear of offending us, it is not im- 
fvobablc that the European traveller, in a short time, will 
pass down the Red Sea with as much security as he passes at 
present through Egypt. The army which Mahomet Ali lias 
in Arabia, amounts to about 10,000 men. With these he 
has garrisoned Mecca and the ports ; and last year he took 
the field with 7000 men against tho tribes cast of Comfi- 
dab, on the frontiers of Sana, or Yemen, from which he had 
just returned with partial success when we were at Mocha. 
These tribes were said to be the remains of the Wachabees. 
So long as this army is maintained in Arabia, the intercourse 
will be considerable with Egypt, and the security of travel- 
ling much greater. 

The traveller himself must lay in provisions for the voy- 
age, as tliese Arab vessels merely supply wood and water. 
Wine, spirits, lea, and any other luxury, must be laid in for 
the whole voyage from Cairo to India ; particularly the two 
lirst, as they are articles prohibited in Mahometan countries. 
The servant who attends him must be able 10 cook victuals; 
and he should also bo able to speak Arabic, which will pre- 
vent the necessity of having a dragoman. One such servant, 
with a native one to assist, would be sufEcient for two traveU 
Icrs. The sailors, however, particularly those on the Nile, 
are willing, in general, to give assistance. All sorts of pro- 
viaons are very plentiful in Egypt ; tljcy are less so at tho 
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ports ia tbc Red Sea ; but fowls, sheep, bread, coffee, bct, 
Cfui be procured at all times. The water at the ports on the 
Red Sea is brackish, and that at Kosseir is also sulphurous. 

On the voyage, we were two in number, and each of us 
had a servant. We hired the stem cabin, and the following 
were the prices paid for our passage during the voyage : 
From Kosseir to Jidda, twenty-five dollars each ; from Jidda 
to Hodeida ihirty-five ; from Hodeida to Mocha five ; and 
&om Mocha to Bombay ninety ; but these prices greatly ex- 
ceed what would have been paid by natives. 

With the exception of a few palm trees round the villages 
and towns, the shores of the lied Sea are mere deserts, whicb 
extend to the mountains about thirty or forty miles distant. 
If any vegetation shows itself on this flat, it cpnsists of stunt- 
ed acacias and other slirubs of the desert. The shores, there- 
fore, offer nothing interesting; but the mountains arc high, 
and have a fine serrated outline. 

In passing along the inhosfutabic shores of the Bed Sea, 
the only object is to make progress; but it is otherwise in 
passing through Egypt, a country which gives the great in- 
terest in the whole route. The tune, therefore, to be passed 
in it will vary, according to the pursuits and views of the tra- 
veller. But in Egypt, also, there is a season to be attended 
to ; that in which the plague usually prcv^ls. This disease 
is generally expected to break out in Alexandria about the 
end of February ; and in Cairo a few weeks later. Some 
years escape altogether, and in others it does not rage with 
Buch violence as to require much precaution. It is always 
considered as having ceased about the end of June. 

The usual mode of travelling in Egypt, is to hire a boat or 
kanja. These boats are about seventy feet long. They car- 
ry two large sails, and have a crew of seven or eight men, 
who track tlie boat when the wind is not favourable. In the 
spring, however, the prevailing wind blows up the river, and 
at that time the current is not strong. The crew are com- 
pletely under the orders of their employers ; and any com- 
plaint made to a Turkish authority of their disobedience 
would get them severely punislicd. But the traveller, as is 
'generally done, may punish them himself. 
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F^he kanjas have a cabin in the sEern, similar to that of a 
goodola ; &nd, though low,' it is suf^ciently large for two per- 
8on& The servants cook the victuals in the forepart of the 
boat. The hire of the boat and crew is from twenty to thir- 
ty Spanish dollars a month. 

The antiquities of Alexandria, the position of our anny, 
the site of the action with the French in 1801, may be seen in 
three or four days. Mr Lee, our consul resident at Alexan- 
dria, is extremely hospitable and kind in lending every assist- 
ance. In Alexandria there is an hotel kept by a Maltese, 
and a table d'hote. 

It will take a week to sail by the new canal into the Nile 
and ascend to Cairo ; but if Roseita be visited a couple of 
days more will be required. 

At Cairo there is a very good hotel kept by a Frenclimaa, 
a talile d'h6te, Sic. The expence there will be about a dollar 
a day. At Cairo there is also an excelleLt Cicerone, a Scots- 
man named Osman, dragoman to the consulate, who is ex- 
tremely useful, not only in visiting the antiquities, &c. but 
in procuring the boats and supplies. Ten days will be well 
MCUpied in seeing Cairo, aud in making arlangemeats for the 
journey. 

Cairo is the last place where wine can be procured, and 
here, as the expence of transport-carriage across the desert is 
very trifling, it is well to take a good supply. The packages 
should be such as will tit the side of a camel ; about four 
dozen. Besides a sufhcietit quantity of powder and shot for 
use, a few canisters of fine powder should be taken as pre- 
sents for any Cashif or governor who may be civil. These 
supplies may be procured in Egypt, hut belter and much 
cheaper in Malta, or at the port where you embark frojn Eii- 
rope. 

The desert betwixt Cairo and Suez is passed in two days. 
To ascend the Nile to Ghinneh will require about twenty 
days, allowing a day or half a day to visit each of the prinq^ 
pal antiquities on the route. The temples, &c. are generally 
at a short distance in ch^ desert ; but ilonkeys can always be 
procured. To ascend from G;hi#aeh in order to see TUebcs 
will require about a week more; and to visit Assouan ot 
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Syene, the first cataract, another furtntglit. It is possible to 
travel more expedidously on canals ; but in that case, besides 
the journey being more fatiguing, some of the aatiquitiee 
would be missed, as they lie on both ades of the river. 

The best season to travel in Egypt is winter, or the early part 
of spring. Towards April the weather becomes very bot. At 
Ghinneh, the thermometer had risen in the end of March to 
101^ of Fahrenheit in tlie shade ; but as tlie nights are compar 
ratively cool, little inconvenience is felt, and there is none of 
that sultry oppression, which ia experienced in India at a low- 
er temperature. A few weeks previous to the above state of 
the thermometer, it had been as low as 46° ; the dress, there- 
fore, must be such as can easily be adapted to such changes. 
In Egypt there is no use in adopting the Turkish dress, the 
European one being a better protection. But in the Bed Sea, 
it may be as well to make your servant wear the Arab dress, 
or at least to have one for marketing, &c. 

There is excellent shooting on the Nile and its banks; the 
game consisting of quads, snipes, wild ducks, geese, crocodiles, 
&c. 

At Ghinneh, there is an Arab merchant, named Hassan 
Omar, who acts as an agent for English travellers, and will 
make arrangements for camels to pass the desert with. He 
and Osman, at Cairo, are recompensed by a present, or a tew 
dollars. The desert between Ghinneh and Kosseir, is passed 
with ease in a few days ; and each camel employed on this 
route costs about a dollar. A field mattress, laid across the 
camel's saddle, forms an easy enough seat, and is convenient- 
ly ready to lie down upon at any short halt. A tent is not at 
all requisite in an atmosphere where it never rains. Th^e 
are two wells on the road, but the water is a httle brackish. 
Shrubs and camels' dung for fuel are found in sufficient quan- 
tity to cook what is necessary. The traveller should provide 
himself with live fowls, as in some winds butcher-meat be- 
ctmies putrid in a few hours. 

Six weeks may be considered as the shortest period for tra- 
velling from Alexandria to Eosseir, if it is meant to take 
a cursory view of the antiquities of Egypt ; but the whole 
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journey betwixt these two places, may be performed in a 
night. 

The works which have been written on Egypt are so nu- 
merous, that is difficult, if not presumptuous, to say which 
should be selected as a guide. For this puqjose, Denon or 
Hamilton are generally recommended ; and, for the ancient 
history of Egypt, Herodotus and Strabo. Volney treats of it 
during the reign of the Mamalukes, and describes the various 
Beets and nations composing ita population. Norden, Neibuhr, 
Bnice, Burckhardt, have also written upon it ; and the last, 
from having professed Mahoniedanism, learned a great deal 
of the customs, rites, and other ceremonies of the natives. 
There are several very late travels : Legh, 1812, Light, 1816, 
Captains Mangle and Irby, Belzoni, Henniker. The last 
has given a concise journal of the antiquities, &c. 

Travelling in Egypt is safe and easy. At present, there is 
no occasion for a Janizary, as such a person, so far from being 
of use, would be a mere annoyance. It is necessary, however, 
to be armed with pistols and a fowling-piece, &c. and to be 
prepared for danger, particularly should any part of the coun- 
try be in a state of insurrection, as such a circumstance ren- 
ders the prolection of the government precarious, and often 
useless, even at a considerable distance from the scene of tu- 
mult. The Turks always are completely armed ; consequent- 
ly, arms are looked upon as a part of dress, and insure respect 
to every person who is entitled to wear them. 

The Turks, in general, not excluding the soldiers, were al- 
ways most willing and ready to oblige, or to be of service ; 
and, during the insurrection, this friendly disposition of theirs 
was frequently of some importance. In return for their civi- 
lities, they merely asked for a little powder for priming, for 
which purpose, a couple of charges was sufficient, or request- 
ed us to look at their wounded, and give medicine. They 
fancy, indeed, that every Frank has some skill in physic ; and, 
on this account, a few common medicines and ointments should 
form a part of the stock laid in. 

It has been in contemplation to establish steam-vessels on 
the above route. The red sea seems to be particularly fa- 
vourable for their employment ; and fuel, consisting of wood 
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Mill charcoiiJ, might very probably be obtained in sufficient 
quantity, and at a moderate charge. There are also pits 
of petroleum on the coast between Ki^seir and Suez at Gabel 
Ezand ; and, as the [Ktroleum ia said to be in great abun- 
dance, it would, very probably, when burnt with wood, pro- 
duce a strong combustion. The length of the red Sea is 
about 1900 miles. Mocha or Aden would be the best parts 
to depart from for India. The distance from these to 
Bombay is about 2000 miles ; but the islands of Socoira, 
which are about one-third of the way, might be made a depot 
for fuel. 

But, in the Indian seas, it would probably still be necefisary 
to attend to the S. W. monsoon, which, in June and July, 
blows very strong, and carries with it a heavy sea, In Au- 
gust and September, iiowever, a steam-vcsscI might make 
good way, as the wind is then comparatively light, and the 
water smooth. During the N. E. monsoon, which is preva- 
lent from October to May, and which is said to blow with 
con^derable violence from December to March, it would 
probably be better for steam-vessels not to attempt the 
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One plan proposed was to cross the desert from Suez ta 
Thineh, on the coast of the Mediterranean ; but, in this way, 
the Nile and Egypt would be entirely missed. If, on tlie 
other hand, the Nile were taken, is is quite favourable for 
steam-boats ; only that, fiom the number of the sand-banks, 
and their so frequently shifting, the boats must be construct- 
ed so as to draw little water. 

There appears, then, to be no difficulty of establishing the 
above route, if the land passage, or that through Egypt, re- 
main open to us, and of this there can be no doubt, so long as 
Mahomet Ali governs Egypt. Should his successor, however, 
refuse permission, or should Egypt return to its state of foi-- 
mer anarchy, it might be a question how far it would be pro- 
per for us to take possession of the country, for tlie Turks 
hold it only by force of arms, and are a quite distinct race 
from its pative population. The natives are principally Arabs, 
and are a fine athletic people, capable of rendering the coun- 
try a very productive colony, valuable even independently of 
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the connection it would establish between our eastern and 
European possessions. 

So much for the Trans-European part of the route. The 
principal ports from which vessels sail for Alexandria, are 
Malta, Marseilles, Leghorn, Genua, Naples, and Corfu ; and 
of these, the best probably is Malta. It gives not only a 
good opportunity for titting out, and laying in, a proper assort- 
ment of supplies, but for obtnining a servant, Maltese being 
a dialect of Arabic sufficiently near to be understood by Arabs. 
It would be of great use, however, if the servant, besides 
Arabic, also understood Turkish. The hire of a good ser- 
vant, will be from twelve to twenty dollars a month. Each 
traveller may take about one hundred pounds in Spanish dol- 
lars or German crowns, from Malta, as the exchange is much 
higher in Egypt, and a part of this sum may be converted in 
Egypt into Turkish gold, though Spanish or German sil- 
ver will do very well for the expences of the Red Sea. 
Bills on Bombay can be cashed at Mocha. The whole ex- 
pence from Malta to Bombay will be about one hundred and 
fifty pounds ; but it is far from being advisable to carry more 
money than is absolutely wanted, and that which is carried 
should be concealed and divided as much as possible. 

Colombo, Ckylon, May 0, 1825. 



AiiT. X. — Observations (md Experiments tending to show 
that the Sense of Taste is not a separate one. By a Cor- 
respondent,' 

I THiKx there is no such sense as taste, distinct from the 
other known senses. It has been always well known, and is gene- 
rally admitted, I believe, that we do not taste when we have 
our noses stopped, or our breath held, and it is also found, that 
a particular complaint, or illness, will sometimes take oiFboth 
the power of smell'mg and tasting, and yet nut hinder the 

'e iholl be glad (o bear again from the author of thia arlicle.— Ed. 
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other senses. It is also often observed, and I have alwaysfound 
it so myself, that there is a likeness between the smell of a thing 
and the taste of the same, or of another thing, and, vice versa, 
which there is not between the appearance and sound of a 
thing, the sound and feel, the smell and colour, he. And 
this sort of hkencss is also quite of a different nature from 
that which we speak of as existing between the appearance of 
a four-cornered figure to the eye and the feel of the same fi- 
gure ; to perceptions which resemble one another in convey- 
ing, though by different senses, the idea of the number four. 
And it is still more distinct from that association, produced 
by experience, which we mean to denote when wc say *' such 
a thing looks like a soft thing," — " such a person looks like a 
good>hunioured person,'' — "such a thing sounds like a solid," — 
or, " like a broken thing," — by which we mean, not that there 
is any likeness between the perceptions in themselves, for in~ 
stance, between a certain noise and the appearance or feel of 
a crack in a glass, &c. but that the noise Is like another noise 
which we had before found to be usually or always connect- 
ed with the appearance or feel of a crack in a glass. The like- 
ness between the perceptions of smell and taste, on the con- 
trary, seems to every body, I believe, to be that of perfect 
identity, as to the perception itself, and distinguishable, if it 
is distinguishable, only by being perceived by a different or- 
gan, and under diflerent circumstances, in the one case, from 
what it is in the other. I have also often found, that when 
I have been surrounded by a very strong odour in the air, 
^^ and have had, at the same time, my mouth open, I have seem- 

^^L ed to taste as well as to smell it ; and I have been sometimes 

^^^ led to think, from this circumstance, that tastes in the mouth 

^^ might be seasoned, as it were, by the smell of something 

placed near us while eating, just as they are by sauces which 
we taste in the ordinary way, though in a less degree proba- 

kbly. It is also worthy of remark, that those who treat of the 
senses find no difficulty, in the case of the others, in pointing 
out what are the proper organs of each ; but when they come 
to the taste, they seem puzzled, and often differ from one 
another: Sometimes the tongue, sometimes the palate, are 
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staled to be the seat of it ; sometimes botli, or both with the 
addition of the lips. This difficulty of ascertaining precisely 
the seat of this sense seems very remarkable in the case of 
a sense vhich, as ve commonly suppose, operates in actual 
contact ; unlike the sense of sight, &c. which acts at a distance. 
Beudes, though we commonly consider the sense of tasting as 
one exercised by some part of the mouth, and as capable of 
being exercised only on a substance immediately in contact 
with the oigan of tasting; and, on the other hand, con»der 
that of smelhng as exercised by the nose, and on a substance 
at a distance ; or rather, to speak more accurately, on air, and 
particles contained in that air, though not discernible by any 
of the other senses, and brought by that air into contact with 
the organ of smelling; yet when, after eating, air returns 
from the stomach, we seem to taste the taste of the thing 
which had been eaten, (of onions, for instance, or turnips,) as 
completely as we can be said to taste any thing ; and people 
sometimes describe this as an operation of tasting, or, *' hav- 
ing the taste remain C yet it is air only that is presented to 
the organ in this case. Some things of strong scent, perhaps, 
are tasted after having been swallowed, even independently of 
this, merely by their adhesion to the upper and unclosed part 
of the gullet, as onions. 

These facts, though I had noticed them, I had never put 
tpgeiher, or much considered, when I found it observed in an 
article in the Edinburgft Review, in 1891, I think, that there 
are some things which we smell, while we are tasting or eat- 
ing them, by means of the internal aperture which leads 
from the back of the mouth into the nose, and through which 
also we breathe when our mouth is shut ; and that this inter- 
nal smell constilnles what we mean by the term flavour, when 
we use it as opposed to taste ; which latter term, in this writ- 
a's opinion, relates only to a perception which is confined to 
the mouth. 

It appeared to me that the author of that article was so far 
right, but should have gone farther; and that not only the 
quality called by him flavour is a quality perceived by the 
smell only, but that there is not even any such distiaction at 
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all, as he suppoecs, between taste and flavour ; for tliat every 
thing which we call taste is in fact this internal smell ; or else 
is merely a feel in the mouth ; an operation of the sense of 
feeling ; and that any peculiarity it may have is owing only to 
the peeuliar kind or degree of sensibility, which tlie tongue, * 
and other adjacent parts have ; in rei^pect to the sense of feel- 
ing, compared to most other parts ; just as the inside of the 
eyelid, a sore place, the sole of the foot, the inside of the sto- 
mach, the epiglottis and lungs, the naked nerve of a tooth, 
the aides, where tickling is administered, &c. have very pecu- 
liar d^rees and kinds of sensibility in respect of feeling, com- 
pared to one another, or to other parts ; so that one of those 
parts feels very acutely Ltrtam Mjneations which another of 
them, or which the ordinary skm oi the body, scarce regards 
at all : So aching is very different from itching, and the sense 
of hunger iu the stomach from that of cold in the fingers i 
and yet those different sensations are not therefore considered 
as being distinct senses ; because the difference between them 
is far less, and of another kind, than that between one sense 
and another, as seeing and hearing, bearing and feeling, Sic. 
I mean to eay, that, on reading this article, I did not reeollecl, 
nor can I since find, any instance of the distinction set. up by 
this reviewer : it struck me, that, having adopted ^ia way of 
accounting for flavour, I had nothing left for what he would 
call taste ; no instance of what is commonly called taste, but 
what would be destroyed by stopping die nose, and thus ex- 
tinguishing the smcli ; or else would be properly referred to 
the sense of fecLng only, 

I then proceeded to try experiments. The unpleasant tastes 
of castor oil, and of magnesia, are the principal instances 
which the reviewer selects of what he would call real tastes, and 
not flavours ; that is, he thinks, stopping the nose would not 
relieve the sense of them at all. This I can positively deny : 
1 have taken castor oil, and, by persevering in keeping the 

■ This peculiar feel of certain eeculent subslances, perceived in die 
tongue, ia EomelimcB perceived. by the teeth loo, as ihe acid and astrin- 
gent property of lemon or Seville orange juice ; but nobody ever considcr- 
ti the teeth at organs of taste. 
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nose shut for an hour or more, been quite free from the very 
disgusting taste ordinarily experienced from it. And, as to 
magnesia, though part of the disagreeableness of it is the 
clammy feel, yet I have found, in this case also, that, with the 
nose stopped, that inconvenience was by no means great; 
owing to its not being then accompanied by the mawkish sick- 
ly taste which magnesia has, and which, immediately on remov- 
ing the pressure on the nose, began to be perceived, I ob- 
served the same thing as to sugar, which is another instance 
^ven by the reviewer : he thinks you can taste it as well with 
the nose stopped. This is not the fact. All tliat remains, 
when you stop the nose, is the sort of languid feel, of dissolve 
ing as it were, which it produces in the mouth, and which has 
some resemblance to the feel which one has in the same parts 
when rapidly warmed after they have been exposed to hard 
frost, and also to the feeling of languor in the nerves which 
ia connected with a liability to toothache, and often felt near 
the time of the actual patn. 

I then considered, that, if my supposition was true, the reason 
why we do not taste when the nose is stopped, or the breath re- 
tuned, must be, that In that state, though the faculty of smel- 
ling IB not at all diminished by it, there is wanting a current 
of air, to carry the air which is the vehicle or seat of smell, 
from the mouth into the nose. For, though it is true, that 
where there is a large space of free air, a smell may diiFuae 
itself, and even strongly, though there is no perceivable current 
or motion iu the air ; yet even there it would always strike the 
sense much more strongly if borne on a current of air, setting 
towards the organ of smelling; and, besides, in a large space 
of air, when undisturbed from without, there is probably 
more motion than there is in a small one when equally un- 
disturbed from without. Then, if this supposition be true, it 
would follow, that we might expect to find that we should 
taste as little while the breath is drawing in through the nose, 
as while there is no breath at all, either drawing in or out, 
since no current, from the place when the substance to b 
tasted is, would then set towards the organ of smell; and 
even less if possible, since the current will rather set the con- 
trary way ; and accordingly I found that it was so. Put into the 
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mouth, while tlie nose is stopped, a Utile lavender water, and 
move the tongue about to the palate, &c. as you do whes 
tasting any tiling ; you will have no taste, though you will 
feel a heat on the tongue, such as you do in the stomach after 
swallowing spirits; but if asked whether it might not be 
brandy, gin, peppermint, noyau, that you had in your mouth, 
you could not tell. Now breatht: out through the mouth 
as much as you can, still holding the nose, and at the 
moment when you have breathed out to the utmost, set the 
nose free ; an inspiration will follow, which, if you pay atten- 
Uon, you may make to continue some time, during which, 
even though you keep smacking in your mouth as l>ef(ve, 
you will not taste the lavender water; but the instant the 
br^lli turns and begins to pass out, the taste will come upon 
you. My reason for stopping the nose in this case, before I 
begin, instead of afterwards, is, because you will the easier re- 
mark the moment at which tlie taste first comes .upon you, 
if you have not lasted the thing at all before ; for it will 
make greater impression. Besides, by this means you may, 
by shutting your eyes and letting another person put into 
your mouth- a hquor or substance which you have tasted in 
your life before, but which they have now chosen without 
telling you what it is, be quite sure that you did not taste it 
before the breath began to rush outwards through the nose ; 
since, as in this case, you will not have had the least koow- 
lege beforehand what it is you have in your mouth, it will be 
impossible for you to imagine that you tasted it when in fact 
you did not ; and it is the confusion arising from imagina- 
tion, or association arising from previous knowledge, that we 
are most to guard against in this matter. But it should be 
something whose feel in the mouth is not decidedly dift'erent 
&om that of all other things, else you will koow it by that; 
an aqueous fluid is therefore convenient. I chose lavender 
water, because it happened to be at hand, but it is rather a good 
subject for the experiment, because it has a decided taste, 
and also a feel, which it has in common with many other 
liquors (spirits) fi-om which it yet decidedly differs in taste. 
I tried it ueKt mth sal volatile ; but it answers with every 
Uiing I have tried ; and I also observed, that, in common 
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eauug, I do not taste any thing but while the breath is 
^ing out : and I suppose I should have observed that be- 
fore now, if it was more easy and natural, than it is, lo 
take notice spontaneously, without endeavouring at it, when 
the breath is coming in and when it is going out ; but in fact 
we are seldom led to remark at what moment the change 
front inspiration to expiration, or ■vice versa, is taking place. 

I next tried the experiment with zinc and silver on the 
tongue ; the process usually referred to in lectures on galva- 
nism. I considered, that if that sensation should prove to be, 
while the tongue is between the metals, what one would com- 
monly call a taste, and not merel^ a feel, it would destroy- 
my supposition ; because it seems clear, that the tongue alone, 
and not the nose, could be the organ of this sensation which, 
is produced by the galvanic action transmitted through it : 
unless, indeed, we could suppose some vapour to he generat- 
ed : but that it would equally, or even more, destroy another 
supposition, which, I believe, is generally received among ob- 
serving persons, upon the common notion of the tastCj viz. 
that no taste can happen without touching the palate or roof 
of the mouth ; since here the tongue is to be kept confined. 
I saw in " Conversations on Chemistry," and I suppose it is 
ao in other similar books, that the sensation produced by 
this experiment is called "a taste accompanied with heat ;" 
but I did not mind the name ; because, as we are commonly 
told that our tongue is the peculiar seat of taste, any pecu- 
liar sensation, of which the tongue was the exclusive seat, 
might very naturally come to be called so ; and I believe the 
peculiar sensation produced by these metals in this way, is a 
■ensaiion exclusively confined to the tongue ; in truth, it is not 
easy to find any other place where this galvanic experiment 
caa be tried; since the metals must be applied on two sides, 
and near ; unless we were to skin one of our fingers for the 
purpose ; for the skin prevents the action ; at least, I did not 
find it succeeded when tried on part of the moist inner sur- 
face of the lip doubled together, or on the two sides of the 
gums. 

When tried on the tongue, with a half-crown piece and a 
plate of zinc, I think the sensation while the tongue is be- 
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tween the two metals, is not a tatite, only a sort of fed. 
When I tried it with a silver spoon, (which I presume is 
purer silver than a crown piece) and zinc, a strong and nasty 
taste took place immediately on removing the metals, and 
leaving the tongue at liherty to touch the palate. But then 
there was a smell too, exactly hke the taste ; it was on the 
spoon, not on the zinc, I think. It was also hke the smell of 
a spoon with which an egg has been eaten, and the spoon was 
tarnished as it is by that ; whether owing to albumen in the 
saliva, or in the nerve, I do not know. This is so full a proof 
of my supposition, that I need not, hut for curiosity, go fur- 
ther. 

When I try it with a crown piece and zinc, the tingling in 
the tongue greatly abates, on removing the metals, and no 
taste, that I can perceive on smacking, succeeds. 

What is called, a brassy taste, which is referred, I believe, to 
this same galvanic principle, is certainly connected with a strong 
smell. Brass, and even copper alone, at least copper money, we 
know has, when rubbed, a good deal of smell. I still, there- 
fore, see no reason to doubt the truth of my opinion, that, 
when we have any thing in the mouth, every perception of it 
which we should ordinarily call tasting, and not feeling, is, in 
fact, a smell perceived in the nose only, and conveyed thither 
by the air when passing through the internal aperture. 

In the case where the taste is perceived as soon as the breath 
turns to go out, I considered that what is breathed out had 
been in those experiments before breathed in, from or through 
the mouth ; so that the air, which went out through the nose, 
had come, originally at least, from the forepart of the mouth, 
if it did not do so immediately. And, if it were not for this 
consideration, the fact would appear not to be agreeable to 
the theory which I am maintiuning ; since merely breath- 
ing out tur through the mouth, or even through the nose, 
does not, in one operation, carry air from the fore-part of the 
mouth through the nose; and, therefore, if the substance 
tasted is, as I supposed it generally to be while it is chew- 
ing and moved about by the tongue, I say, if it is in that 
part of the mouth which is forwarder than the pass^e up 
mto the nose, it would iiot, but for the consideration just 
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mentioned, fallow that the substance would be tasted while 
the Iveath was going out. 

I therefore tried this experiment : I tried to place myself in 
such a condition, as that the air breathed out should not have 
been before breathed in ; that is, I applied the substance to 
the tongue, during the course of a long expiration, as sotm 
as possible after the beginning of the expiration, but so as to 
make quite sure that it was not before the beginning of it. 
There was no stopping of the nose in any part of this experiment- 
Now, according to what I have just said, the substance ought 
not in this case to be tasted at firBt, even though the breath be 
going out, but must wait till the second expiration, after an 
intermediate inspiration, except so far as smell may pass into 
the nose from without ; but even that would not be during 
the first inspiration, but during the inspiration following, and 
must, as appears from the former experiments, take place 
only in a very trifling degree. I now tried it with lavender 
water ; a eubstance in one respect inconvenient, because it dif- 
fuses its smell so much, that it is likely that some should be 
drawn in by the nose from without during the breathing in, 
and tlius make the trial not quite fair as to what is to happen 
during the second expiration. But it is easy to prevent this 
sufficiently, by spreading the liand between the nose and the 
mouth. I found, tliat if I smacked it about in the mouth, as 
you do when you wish to perceive the taste of a thing fully, I 
tasted it even during the first expiration ; and I conclude, 
that, during that process, at least with a thin fluid like this, 
Eome of it is passed down the mouth, fartlier back than the 
passage to the nose. 

When I did it without smacking, only laying it on the 
tongue, and keeping the mouth wide open, it did not taste 
during the first expiration, but only felt warm ; in the inspirtt- 
tion, a very little scent indeed passed in from without, next to 
none, but I had no taste in the mouth even then, only a feel 
of warmth still ; and then, when the breath went outwards 
the second lime, I had the ordinary perception which wc call 
taste. I tried it also with ginger, which does not difl'use its 
smell so much, and the result was just the same ; no taste per- 
ceived, but only the hot feel to the tongue, till the second 
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breatbiag out. If it is tried with a solid thing, which you 
chew, it is rather difficult to avoid checking the breath, and 
turning the current, while you chew : however, I found the 
same result in this case too. 

Some people may object, that the most striking emeils, at 
least of pleasant ones, viz. the smells of flowers, have little or 
no corresponding taste belonging to them. And, vice versa, 
that some excellent tastes are not accompanied by smells. In 
the latter case, I believe it will not be found that they are 
even powerfid tastes, though they may be exquisite ones. 

We must remember, that when we taste a thing in tbe 
mouth we warm it, and also melt or dissolve it, if it was solid 
before, both which processes are known to be, in general, 
means of drawing out the scent of bodies. It is not, therefore, 
inconustent with my supposition, that salt of lemon, for in- 
stance, should be tasted when in the mouth, and yet have no 
emell when dry in the bottle. It is not the same thing which 
we compare in the two instances -, but dry salt In the one, and 
a warm solution of it in the other. We also, in eating and 
chewing, triturate, as it is called, that is, reduce to small par- 
ticles, and also bruise and rub, I mean against the palate, the 
substance eaten ; and that process, we know, is a great elicitor 
of some sorts of smells, as we find when we bruise rosemary 
leaves, and such Hkc, in the hands, in order to smell them 
better ; and, indeed, sometimes a leaf will have a strong smell 
belonging to it, and yet it will not be at all perceived by smel- 
ling the leaf, but only by rubbing it in the fingers. Some 
smells, on the contrary, are not brought out by rubbing, as 
the fragrant amell of a rose-flower, but rather are destroyed 
by it, because it brings out other smells which stifle the fra- 
grant one ; and so it seems to be no refutation of the opinion 
which I am proposing, but »merely what might be expected, 
that if we were to chew a rose-petal, we should not perceive, 
by the taste, so much of the sweet smell as we had perceived, 
by the smelt, before we put it into the mouth. 

Further, 1. We must recollect how large a surface it is 
that the smell, when powerful, comes from, in many eases, 
compared to the small portion which we can chew at once :— 
a whole nosegay of violets ; a grove of oranges ; a bed of ca- 
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moinile, &c. 3. In some flowers, the scent appears to come 
from one part only, while in others this circumstance cannot 
be perceived ; in a honeysuckle, we can squeeze out a sort of 
honey, which tastes of the smell of the flower, as I may say. 
This makes it likely thai it is eo, in fact, in the case of all 
flowers, and such like things, though we cannot ascertain it in 
all ; and if so, the chewing the whole, including the inodorous 
part, will be likely to confound the smell. 3. 1 am inclined to 
think, that as some smells, asl have already mentioned, are more 
pven out by means of heat, others, on the contrary, are less so, 
and that this is the case with flowers : in different sorts of wine, 
I think we find it to be the case. 4. In the case of those 
flower-smells, which are powerful " in the air, where they 
come and go," as Bacon expresses it, we must recollect that 
there is a cloud of fragrance, as one may say, hovering 
and collected near them, which, therefore, must greatly ex- 
ceed what could be at any one time elicited direclly from the 
flowers ; it is on that account partly, that we smell them more 
at sunset, because the air then becomes still, and the scent 
" lies," as they say in hunting, that is, it is not blown away. 
And in the case of such flowers, as " the steam of rich distilled 
perfume" is more delightful, in degree, than the smell of die 
flowers when near us, as Bacon remarks, and even a little dif- 
ferent from it in the quality of the scent, it is no wonder it 
should be more delightful than their taste, and different from 
it. In the same manner, we find, that we cannot completely 
judge of the smell of a dead rose-petal, by the strong smell 
issuing from a drawerful of them when opened. 5. Another 
important difference is, that if you smell with the nose, the 
whole quantity of odour, contained in that draught of tai, 
strikes slriught upon the organ of sense ; but if you had taken 
that quantity into the mouth, it could not (as already observ- 
ed) have reached the organ of smell, till it had first been 
drawn into the lungs, and so mixed with a much larger body 
of air, which it would there have met with ; so that, when the 
same quantity of air was again returned outwards, through 
the nose, it would bear with it a much less proportion of 
odour. Unless, indeed, in some few cases, after many breath- 
ings, the whole air in the lungs might become impregnated 
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with tho odour to the same degree, i. e. in the same pr<q 
tion to the volume, as the air inhaled had been impregnated 
with it; as I find, in inhaliog with the mouth from the mouth 
of a lavender water-bottle, and immediately stopping my 
mouth and breathing through the nose, that I have much less 
sense of the smell, than when I inhale through the nose ': but 
yet, wlien I have (bawn the scented air in through the mouth, 
and breathed it out through the nose with stopped mouth, I 
say, when I have done tliis successively several times, I find 
the sense of smell, which is perceived in the breathing out, 
get much stronger. 6. We acquire a faculty, wlien we want 
to perceive an external smell strongly, of drawing in breath 
quick through the nose some times, sniffing, as it is called, 
which presents more of the air, and olfactory particles, in a 
given time, to the organ, than would otherwise reach it. No- 
thing of this kind is ever done with regard to the internal 
smell or taste ; I do not know whether we could have acquir- 
ed the power in the latter case, as well as in the former, but, 
in fact, we have not. It would have to be exerted in the con- 
trary direction, as appears from what I have said already ; 
and would, even it were performed, produce less effect, from 
what I have just observed in (5.) 

7- Lastly, we must bear in mind the effect of assoriation. 
We are used to receive some sorts of smells more from with- 
out, and others more from within, t. e, by what we call taste ; 
and in liking, or disliking, each or both, we are guided in part 
by the system of associations, belonging to that way of per- 
ceiving, through which wc are at the lime perceiving the sen- 
sation in question. We exercise the internal smell, or the 
taste, principally while we are feeding on what is our needful 
food ; always, (except in tho case of physic, or of betel and 
tobacco) in the feeding on what is not absolutely hostile or 
repulsive to our digestive organs. Our scale of likings and 
dislikings, then, as to their sense or mode of perception, is 
tinged throughout with this sort of association, derived from 
what is agreeable to the digestive organs. It is tinged with 
another, perhaps even more important, v'n. touch, th^'loGUU*. 
the mouth ; neither of which have any thing to do with'^iSH,' 
fumes; on the conirary, the sense of external smell, appj^B 
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to such things as we do not eat, is asGociatcd with the idea of 
the complete absence of all these circumstances ; and where 
pleasant, its pleasure is increased, where painful, its pain is 
materially diminished, by this very absence, by its independ- 
ent and semi-incorporeal nature, as I may say. Now, it bap. 
pens very often indeed, that when, from association, the plea- 
sure or pain, which we derive from a particular perception. Is 
materially altered, we no longer recognize tlie perception as 
being the same in itself: so that a smell, which as perfume 
stood liigb in our preference, may, when taken in as a taste, 
be thought less agreeable, anji thus not readily recognized to 
be the same perception, and vice versa. 

Contrary associations produce more diversities in smells 
than in any thing, I believe. I have known a person, who 
was passing one of those scavenger's heaps, which He near 
some of the roads in the outskirts of London, but who bad 
not directed his eyes that way, remark, that there was a 
great smell of musk. In this case, of course, whether such 
person was pleased or not with the smell, would depend entirely 
on whether he was undeceived or not as to what was tlie real 
cause of it. I had never before the least idea that the smell 
of musk was identical with the smell in question, wliieli to me, 
who perceived ■whence it came, was quite offensive, 'Jhat 
which bad hindered me from before remarking that they were 
alike, must principally have been, that I always had be<m 
used to find the one pleasant, and the other disagreeable. 



Abt. XI. — Account of Dr Clark and Captain SlicrwilPs 
Ascerif of Mont Blanc, in Atigust 1825. 

Some lime a^o, Dr Edmund Clark had formed a plan of 
ascending Mont Blanc ; but, as he had no oilier motive for 
this journey but that of curiosity, he resolved to wait for the 
most favourable weather, and to rely on the judgment of the 
most experienced persons at Chamouni. 

pryClark had sought in vain at Geneva for a companion ; 
but, on the day preceding that fixed for the ascent, Captain 
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Markham Sherwill of Fontainbleau proposed to accompany 
bm in the expeditioo. 

On Monday the 95th of August, about 7 o'clock in the 
morning, our travellers set out from Chamouni, accompanied 
by seven guides viz. Joseph Maria Coutet, who had already 
been three times at the summiG of Mont filanc ; Simeoo 
Devuasson, Pierre Tairraz junior, both of whom had once 
been on the summit, and Julian Devuasson ; Pierre Joseph 
Simond ; Simeon Tournier, the youngest of the guides, was 
twenty-six years old, and the oldest thirty-eight. 

Having arrived at Pierre Pointue, they quitted their mules, 
and 8B soon as they reached the moraine of the glacier, they 
Spent a short time in breakfasting. Before they set out, Dr 
Clark counted the pulses of several of the guides, and he 
found that their acceleration varied from four to thirty pulsa- 
tions in a minute. This acceleration did not appear to have 
any proportion, either direct or inverse, to the muscular 
atrength of the individuals. 

When they had reached the Grand Plateau, the raya of 
the sun were so scorching, that Dr Clark was obliged to take 
■off his spencer. He experienced in his face the most painful 
smarting. He was very thirsty, and he frequently refreshed 
himBelf by eating snow and some grains of raisins. His re- 
«piration was not changed, but it was loaded. Captain Sher- 
will experienced much nausea and oppression. Having sat 
down on the ice to take some refreshment, they eat very litde. 
Simeon complained of a pain in his head. When they reach- 
ed the Petits Mulets, the wind became strong and very cold ; 
at last, at five minutes past three o'clock, they reached the 
summit of Mont Blanc. 

The barometer was at 15 inches 9 lines, and ,*otI's. At 
■St Bernard, at the same time, it stood at 21 inches, 1 Une, 
j^flths; and at Geneva, at 27 inches, lines, and }jths. The 
thermometer exposed to the sun stood at half a degree below 
zero, whereas, at Chamouni, in the shade, it reached 14°. At 
two o'clock in the afternoon, the thermometer rose at St Ber- 
nard to 10° below zero, and, in the Botanic Garden at Gene- 
va, to 19°. 

Dr Clark experienced a difficulty of breathing, even when 
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he ceased to move. He experienced in his breast a sensation 
similar to that which precedes evwphtisie, a. disease to which he 
had been subject in his youth. Hedidnot spithlood, however, 
on the summit of Mont Blanc. One of the guides having acci- 
dentally received a stroke in the nose, lost a httle blood, 
which appeared of a much blacker colour than usual. Dc 
Clark, as well as Captain Shcrwill, had a severe headache, 
and their faces were pale and contracted. The Captain 
described a singular sensation which he experienced near the 
summit. He felt as if his body possessed an extraordinary 
degree of elasticity and lightness, and as if his feet scarcely 
touched the ground. The guides were in general very much 
fatigued, and complained of headaches. Our travellers return- 
ed to the Grands Mulcts, where theV' slept, and next morning 
they returned in safety to the valley. — Bibl. Univtrs. No- 
vember 1825, p. 245. 



Abt. XII. — Farther Observations on the History of Mr Bab- 
bage''! Experiments on the Production of Magnetism byRo. 



In the last number of this Journal we laid before our read- 
ers a popular summary of the remarkable discoveries which 
have been recently made in this country and in France, on the 
production of magnetism by rotation. One of the objects of 
this paper was to assign to each philosopher concerned, the 
share which he had in these discoveries, and we had the good 
fortune to receive from a distinguished correspondent an 
interesting communication on that subject, which formed 
the ground-work of our popular summary. Wc regret, how- 
ever, to lind that our information was not so minute as could 
have been wished, and that the opinions and experiments of 
Mr Babbage were not so amply detailed as their importance 
demands. We hasten, therefore, to supply this defect, which 
neither we nor our correspondent had before the means of 
avoiding. 

About the month of November 18S4', Mr Barlow's experi- 
ment, in which he produced a deviation of the magnetic 

VOL. IV. NO. II. APttIL 1826- K 



wmk 




I 



Fmiker Observatiom on Experiments on the 

needle by the intluence of iron balls in rotation, became tbe 
subject of conversation at the Royal Society. Upon hearing 
this result, Mr Babbage, on the authority of magnetical ex- 
periments of a totally different kind, stated that lie should have 
expected it^ and that the effect depended essentially on the 
time that iron and steel took to receive and j^ve up magne- 
tism. This opinion was not received at the time as possess- 
ing much plausibility, but, on the.following day, Mr Hersdhel 
and himself tried Mr Barlow's experiment with the wheel of 
one of Mr Babbage's turning lathes, and they found the 
deviations to accord with Mr Babbage's expectations, and his 
explanation to be satisfactory. It is of course manifest, that any 
mass of iron becoming magnetic by induction, will, if moved 
rapidly round, not immediately lose its nxis of polarisation, 
but this axis will continue to exist with diminished force for a 
short time, and thus, during rotation, the virtual axis of mag- 
netism will be deviated a little from its direction while at rest. 

At this stage of the inquiry, a report reached London in the 
spring of 1B25, tha( M. Arago had produced rotation in a 
needle by making a plate of copper revolve under it, and 
that other metals, and even glass, wood, and other substan- 
ces, produced the same effect. It was also reported, that when 
the plates were cut by slits from the centre, no effects were pro- 
duce<l.* It immediately occurred to Mr Babbage, that these 
efi'ects depended on the influence of time, but the statement re- 
specting the effect of cutting seemed to present great difRcuItieE. 
His explanation, however, was, that the substances tried by 
Arago were all slightly susceptible of magnetism (as Coulomb 
had proved of the metals before,) that they acquired magnetism 
more rapidly than they parted with it when once acquired, 
and, consequently, that if (i plate revolve under a needle, the 
difference of the attractions on tli'e two sides will cause the 
needle to advance in the direction of the plate. 

At this time Mr Herschci proposed to Mr Babbage to enter 
upon a course of experiments on this subject ; and the results 
which they obtdned have been published in the PhUosopki- 
col Traitsaiikms. 



* The latter pari of this repi'il was nol quite correct 








Production nfMagneliim hy Rotation. 

Even at this period it was stated by Mr Babbage, that 
in rII probability similar results might be produced by elec- 
tricity, if an insulated and electrified metallic needle were sus- 
pended over a revolving plate of any substance. This espe- 
riroent he did not then make ; but at the commencement of 
January 1826, while discussing the subject with some friends, 
he restated his belief, that ejectricity must produce the same 
effect ; and finding that they were not so much convinced of 
this as he himself was, he went home to make the experiment, 
The apparatus which lie intended to use, was a piece of sheet 
brass of the form Q Q suspended by silver wire from glas^ 
tuid electrified by contact with excited sealing-wax, and placed 
above a disc of glass or metal. When glass was used, Mr 
Babbage mentioned his expectation, that a very slow revolu- 
tion of the glass would produce one in tlie electric needle ; 
while, in the case of the metal, he thought that it might re- 
quire great velocity, or, perhaps, more than he could give it, 
and that this would vary, partly according to their relative 
powers of conducting electricity. 

He performed these experiments, and obtained the results 
which he had predicted. When the glass disc was very slow- 
ly turned by the hand, it caused an immediate and very deci- 
sive revolution in the electrified needle, while copper discs re- 
quired a much greater velocity. These experiments were re- 
peated at various times in the presence of several scientific 
friends, who were satisfied as to the truth of the fact, as well 
as of its explanation, Mr Babbage has now put up an a.^ 
paratQB for more careful experiments, and in order to measure 
the diflerent conducting powers of various substances. The 
results of these experiments will soon be communicated to the 
Royal Society. He suspects that some of the effects ascribed 
to the magnetism of non-metallic substances may have been 
produced by-electricity ; but he is not yet able to speak with 
certainty on this point. 

From the preceding historical sketch of Mr Babbage's la- 
bours, we think it cannot be doubted, that he has the sole 
and undoubted merit of having been the first to give that ex- 
planation of the recent experiments of Messrs Barlow, Christie, 
and Arago, which is founded on the consideration of the time 
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DacripUon of the Great Bridge 

that bodies take to receive or part with magnetism, or 
other nmilar quality. ' 
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Abt.XIIF. — Description of ike Great Stone Bridge tf Seven- 
. teen Arches treded over the Garonne ai Bourdeaux. Id a 
Letter to the Editor, from a Correspondent. 

My D£AB Sir, 
I avail myself of an opportunity of sending you a short ac- 
count of the erection of the bridge now nearly completed 
here. I had the pleasure of going over the whole of the 
works yesterday with MM. Ces Chomps, and Billaudel, 
the engineers in charge of the undertaking. It is truly mag- 
nificent and displays the resources of able men employed 
in overcoming what had so long been deemed insurmouDtable 
difficulties. The interior of the bridge, i. e., the space be- 
tween the road-way of the inner surface of the arches, is all 
open work, and is capable of lodging several roginaents of 
soldiers. This mode of finishing the work cannot have dimi- 
nished the expencc, but it certainly, in a great degree, lessens 
the load on the piers, which were originally intended for car- 
rying a light bridge of iron. M. Des Champs is preparing a 
work, containing the history and particulars of the erection. 
The plates (which are ready) arc so numerous and detailed, 
that they will form a very useful work for all engineers in si- 
milar situations. 

So early as 1772, M. Le Trudaine conceived the project 
of uniting Bourdeaux and Liboumc by two bridges, and by 
a new road, which should establish a direct communication 
between the capital of the kingdom and the capital of 
Guienne. This scheme was submitted to the inspector-gene- 
ral of roads and bridges ; but M. De Voglie, after examining 
the locality, returned with the persuasion, that there were in- 
surmountable obstacles to the foundation of a stone-bridge 
over the Garonne. This scheme, however, was brought for- 
ward in 1808, but Napoleon thought that a bridge of wood 
was all that was necessary for the passage of his soldiers. 
This bridge was begun in 1810. Its length was to have 
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been 530 metres, or 1640 English feet, and its expence was 
estimated at 6,000,000 of francs. 

In the year 1811, upon the report of M. Dea Champs, M. 
Mole, director- general of roads and bridges, adopted the pro- 
posal of modifying the original plan, and of substituting in 
place of it nineteen centres, or arches of carpentry, supported 
by twenty stone piers ; the first pier was founded during the 
campiugn of 1811, and in IS12, the foundation stone of the 
second pier was laid. 

The scourges of war, however, pressed heavily upon France, 
the public treasury was exhausted, and all public works were 
permitted to languish. Upon the return of Louis XVIII. in 
1814, only six piers had been undertaken towards the banks 
of the river ; three of these scarcely reached the height of low 
water, and the other three were imperfectly founded. Hia 
majesty immediately ordered this enterprise to be continued, 
and from that moment it advanced with a steady pace. 

In consequence of the difficulty of procuring ail the wood 
necessary for the original execution of this plan of 1811, and 
for the periodical renovation of the wooden centres, it was 
decreed in 1815, that the arches should be constructed of 
iron ; but this plan was afterwards abandoned, and on the 
17th March 1819, it was determined upon by M. Becquey, 
director-general of roads and bridges, that the whole bridge 
should be built of masonry ; that it should consist of hewn 
stone and bricks ; and that every pier, previous to the com- 
mencement of the arches, should be loaded with 4,000,000 of 
kilogrammes, or about 4000 tons. 

These changes did not occasion any delay in the works ; a 
loan of 2,000,000 of francs was sanctioned by the law of the 
10th April 1818, and a joint stock company was organized 
for completing it. This was the first project submitted to 
the chambers for a monument of public utility, and ii produced 
a favourable influence on the deveiopement of the spirit of as- 
sociation in every part of France, 

The bridge of Bourdeaux consists of seventeen arches of 
masonry, of hewn stone and bricks, resting on sixteen stone- 
piers, and two stone abutments. The seven arches in the 
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middle ace of equal dimcus>ions, and arc eighty-seven feet in di. 
amcter. The opening of ijie first and the last arches is sixty, 
eight feet, and the rest are of intermediate dimensions, The 
"vaults have the form of arcs of a circle, whose rise or height 
IB equal to a third part of their cord. The thick nese of the 
pier is thirteen feet nine inches. The tympanum or interv^ 
between two arches is adorned with the royal cipher, encir- 
cled with a crown of oak, and engraven on a ground of bricks, 
Above the arches is a fine bold cornice, and two pavilions, 
adorned with porticoes and columns of the Doric order, ore 
built at each extremity of the bridge. 

The parapet is five feet ; the width of each footpatii eight 
feet two inches ; the width of the road thirty-two feet four 
inches, and the whole width of the bridge forty-eight Seel 
eight inches. A slight declivity, commencing at the fifth arch 
on each side, and descending towards the banks, facibtates the 
union of the road-way with quays, and allows the rain-water 
to flow off. The injury, however, produced by rains, will be 
more certainly prevented by an ingenious arrangement, of 
which no other building presents an example. The impos- 
ing mass of contiguous vaults, already mentioned, and In ap- 
pearance so heavy, is bound together interiorly by a multitude 
of gdlcries, similar to the apartments of cloisters, which com- 
mimicate with each other, from one end of the bridge to the 
other. By means of these vaults, the engineer can, at any 
time, examine tiic condition of the arches below the road- way, 
and it will be easy to keep thera up and repair them without 
interrupting the passage of carriages. Tiierc exists even un- 
•der each foot-path of the road-way a continuous gallery, in the 
form of an aqueductj by which the springs from the hills, on 
the right bank of the Garonne, may be conveyed and distri- 
buted through the city. •■ 

In order to give an idea of the extent of this bridge, the 
following table has been drawn up, showing its magnitude in 
comparison with some of the principal bridges in Europe. * 

" Pull drowingB anil deBcripliona of tlie bridges of Tours, La Gailloliera,. 
Mii DceBden, will be found in Mr Telford's srtiole on B 
Edinlrurgh Bncs'tapadiu. 
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Great as this bridge is in point of magnitude, yet it ia nei- 
ther by the number nor by the size of its arches that it recom- 
mends itself to the notice of the professional engineer. 

The depth of the river, the rapidity ckf its currents, and 
particularly the instability of its Jjed, were ibe real diiSculties 
ffbioh called forth the talents of t&e engineer; and in these 
respects, the bridge of Bourdeaux wiU not suifer by a compa- 
ci^on with any otlier work of the same kind. 

The Garonne has a depth of twenty, twenty-five, and iu 
some places of about thirty-five feet, and twice every day the 
flux and reflux of the sea raise its waters Kixteen and even 
twGDty feet high ; and its currents, in both directions, have 
often a velocity of more than ten feet in a second. This ri- 
ver flows over a sandy and muddy bottom, which is easily dis- 
placed, and whicli collects in banks in difierent parts of its 
coursf. 

In order to found such a building upon a soil of such con- 
sistency, 250 piles of fir-wood were driven in as the founda- 
tion of each pier. After they had penetrated tlie ground from 
twenty-six to thirty-three feet, they were all cut over on a level, 
about thirteen feet below the low water of the river. A large 
boat, or floating caissoon, with a flat Ijottom, and of a pyra- 
midal form, received the first row of stones of the pier ; and 
when this was, as it were, thrown down in its place, the work- 
men descended in diving-bells, and made the caissoon rest on _ 
the piles destined to bear it. A general pavement, consisting 
of loose stones, covered the bed of the river in the direction of 
the arches. These stones enveloped and agglutinated by the 
mud which collects between them, form a bed impenetrable 
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to the corrosive action of the waters, and insure t)ie perm»i 
nence of the bridge. .^m 

BousDEAirx, 14«% Decemher\%9&. ^H 
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Art. XIV.— ^ccowni £/" ihe Sluxh of an Earthquake felt at 
Sea by ihe Honourable East India Company" a Ship Winchd- 
tea. In a Letter to the Editos, from Ci^t. Lachlam, 
17th Regiment. 

My Dear Sib, 
Having observed in the last Edinburgh Journal of Science, 
an article containing sofae short notices of earthquakes at sea, 
and among them a slight reference to one experienced on 
board the Honourable East India Company's ship Winchel- 
sea, in 18&3, I have thought that some further particulars 
regarding the latter instance from one who was a passenger 
in that ship, would not be unacceptable to you ; and I, at the 
same time, take tiie opportunity of directing your attention 
to two errors whicli have crept into the short notice alluded 
to, viz. that the earthquake took place on the 9th instead of 
the 10th February as there given, though from its having 
occurred, post meridiem, it would, nauticaUy speaking, be 
reckoned the 10th ; and that, instead of being in Lat. 58* N., 
we were little more than 1* N. of the line. 

At ten minutes past one, f. m., all on board* were 
thrown into considerable alarm and agitation by an earth- 
quake, the shock of which lasted for more than a minute. I 
happened, with several other officers, to be upon the poop at 
the time, and was, I believe, one of the first to observe — and 
not without alarm — a strong tremulous or quivering motion, 
shaking the whole frame of the ship, for which, being unable 
to account, I naturally referred to others, but they seemed as 
much at a loss as myself ; some only thinking it might be 

• The fine old ship, WiQchelsea, Captain W. Adamson, 1330 tons bur- 
(lien, brought liome the ITth r^ment of foot, besides two itetacliments 
of king'* and tompany'a Boldlen, and hud on board at the lirae nlwut 5S0 



1 Earthquake fell at Sea. 

owing to ihe rolling of a large butt upon thegun>deck ; while 
to others it seemed as if caused by the veering out of cable ; 
while others again, more seriously alarmed, said they feared 
we toudied the ground. On the last idea being mentioned, 
I naturally ran to the ship's side ; but observing no altera 
Uon in the appearance of the water, I was then, for the first 
time, persuaded that it was an earthquake ; and by this time 
the motion had ceased. I then went below to the captain's 
cabin, and begged to be allowed to look at the barometer, but 
there appeared to have been no particular alteration in the 
mercury at the time. There had, however, I learned, been 
a previous unusual rise and subsequent fall of about ^';,th of 
an inch ; and it may be added, that, since noon of yesterday, 
there had been a fall of about j%ths altogether, the height then 
being 30.5 inches, whereas that noted to-day was only 30.1. In 
the thermometer there had been no particular change, ranging 
about 83° as usual, but the air felt very sultry. On advert- 
ing to the idea that we had touched upon a bonk, Captua 
Adamson said that this was out of the question ; and that, if 
such had been the case, he must have seen it, as he had been 
looking down attentively at the sea from the stern windows 
nearly the whole time, And, no doubt, considering the 
clearness of the water, that would have been the case. 

The shock seemed to me to come a/i ; and such also was 
the feeling of many of the men who were below in the orlop- 
deck, where the motion appeared to have been felt more se- 
verely, some of the soldiers having been seized with a mo- 
mentary sickness during its continuance. 

So unusual a phenomenon, of course, furnished abun- 
dant conversation during the rest of the day, not a little in- 
creased by one or two of our companions stoutly maintaining 
that the motion was caused by our scraping either a sand or 
coral bank. 

According to Captain Adamson's observations and charts, 
we were in latitude 1° 21' north, and longitude 85" US' east, 
at the time of the shock, from which point the nearest part of 
the coast of Ceylon bore N. W. 6° IS', or 37S miles, and 
Acheen Head E. N. E.. distant 10^ degrees, or 630 miles, but 
Pulo Nias Island lay somewhat nearer due east. 




Capt. LachUn's Account, 4*c- 

it will be extremely interesting hereafter to know what 
other vessels have felt the same shock, and whether it haa 
been experienced any where on land. Independent of eartb- 
guakes not being common in Ceylon, I am inclined to think, 
from the direction which the motion neemed to take, combioed 
with tile frequent occurrence of such convulsions among the 
eastern islands, that we shall hereafter hear of something re- 
markable having happened in Sumatra, or somewhere in that 
direction. 

To the above, I may add the following general note re- 
specting the day : 

Swnday, 9th. — Light changpable airs, but chiefly from 
the southward during the day, and nearly calm at night, 
with the ship rolling a^ood deal. Course various, owing to 
the head wind obliging us to tack. — Meridian latitude 1° Sff 
north, longitude 85° 35' east. 

And it may perhaps be as well to state also, that the after 
part of the 8th was so cloudy and threatening, as to induce us 
to take in studding-.sails and reef top-sails, and that it was 
probably about this time that the barometer fell from 30.5 to 
30.1. Before this the wmd had been generally from the 
north-eastward; but it then shifted round ti> the southward, 
and continued fluctuating for three or four days between S.W. 
and S.E., with sultry weather, and thermometer from 83° to 
85° at noon ; but the barometer regained a steady average alti- 
tude of 30.5 on the llth. 

The above are all the particulars which I am now enabled 
to ^ve you respecting the earthquake felt on board the Win- 
chelsea; but, as you appear desirous of accumulating further 
notices respecting similar phenomena, perhaps the annexed 
accounts of two other earthquakes at sea, strongly corrobora- 
tive of our feelings, and showing that the puzzling nature of 
the sensations thereby produced have not been confined to us 
idone, will not be uninteresting or unacceptable to you. To 
me they proved highly interesting, from happening to be met 
with while at sea, a very short time after our alarming visita- 
tion. 

I may add, in conclusion, that though I watched the pub- 
lic prints pretty ctosely, for some time after our return to 
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England, In hopes of ootiaing some accounts of corresponding 
convulsions in the eastern seas or islands, I was never so for- 
tunate as to meet with any. One is, therefore, inclined to 
suppose, that the shocks witnessed by us must have either 
been altogether submarine, and uf conlined extent, or of fio 
vpry sUght a nature when felt on shore, as not to have at- 
tracted any attention, I rcmmn, My Dear Sir, 

Yours very truly, 

11. Laciilan- 
Edinbdroii Castle, 13(A Feb. 182C. 



Art. XV. — Notice of' Ttco Earthquakes Jelt at Sea. 

In addition to the preceding interesting account of the shock 
experienced by the VVinchelsea East Indiaman, Captain 
Lachlan has favoured us with the following notices of similar 
phenomena. • 

1. When off Lisbon (about 1770) we had a foul wind, 
blowing hard all niglit and the next forenoon, when it sud- 
denly dropped to a calm, leaving a heavy cross popling swell. 

The people w«re all at dinner, when a general alarm spread 
quickly throughout the ship, above and below, occasioned by 
a violent tremulous motion of the ship, as if like to shake it to 
pieces. The guns and carriages actually rattled on the decks ; 
and in our more deliberate thoughts afterwards, we could 
compare the agitation of the ship to nothing but that of a 
vessel driven violently by a very strong current or tide over a 
hard gravelly bottom, which she raked all the way. 

The consternation in every countenance was stronger tban 
language can describe ; for no one could divine tlie cause, 
though all expected immediate destruction. A rumbling 
noise accompanied the agitation, arising gradually but speedi- 
ly from the bottom upwards. It lasted between two and 
r ' tiiree minutes, subsided and left us as if nothing had happened. 

■ Extracteii fii'in Hariott's Sfitiggks ihiimgh Life. 
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N(^ica of Tveo EarthqudkeifiU at Sea. 

The first thing ordered was to sound the well — all was 
right there. The neit was to try for soundingg, but none 
were found with more than two hundred fathoms of line. 
During this the gunner was called on the quarter-deck, and 
exunined as to the powder-magazine, and when any one was 
last there. He declared that no person whatever had been 
there that day. The first lieutenant was ordered to go down 
with the gunner and examine the magazine, and all below, 
and I was ordered to attend them. We found every thing 
as it should be. 

In the course of this search, the gunner, who was nn old 
man, swore that he knew what it was, and affirmed it to be 
an earthquake. This account, added to his being an Irisfa> 
man, made us both heartily laugh, although our errand was 
not of a very laughable nature. 

In making his report to the captain, the lieutenant told 
him what the gunner a^d of its being an earthquake, which 
created another laugh on deck. However, the old gunner 
was called aft, and directed to explain himself. He said he 
was on hoard a merchant-ship lying at anchor in the port at 
the time of the great earthquake at Lisbon in 1755, and from 
the effect it had on the vessel, he concluded this to have pro- 
ceeded from a similar cause. There was no denying the 
justness of this remark. Yet not an officer on board could 
be persuaded it was possible, and, from arguing upon it, we 
deemed it impossible, from the immense body and weight of 
water, more than two hundred fathoms deep, that any thing 
aSoat on the surface could be so violently and strangely af- 
fected by the concussion of the earth beneath. 

2. On the 6th of January, the ship Dispatch * experienced 
the following effects, evidently resulting from an earthquake, 
and the account is copied from Captain Brown's Journal. 

At five, A. M., having a moderate steady breeze at E. S. E- 
and cloudy weather, steering at N. N. E., at the rate of five 
miles and a half per hour, a long swell from the S. E., 
felt a motion, as if the ship was running over the ground, or 
some other solid substance ; and, at the time, for the space of 

" Extracted Itom one of the Aiiatii: Annual Rtgiiiirt. 
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from five to se^'en minutes, heard a confused grinding, tremu- 
lous noise, affecting the ship in every part. It crazed, and 
the ship was instantly hoved too, and we sounded with ninety 
fathoms of line up and down, but no ground. By this lime 
it was perfectly day-light, the sea not in the least confused, 
nor could we perceive the smallest appearance of any thing 
which had occasioned it. The ship was not felt to strike 
once. She kept perfectly upright, held her way through the 
water, and answered her helm ; nor does she make any water 
in consequence of the shock received. These circumstances 
make "us at a loss to account for it in any other manner than 
attribute it to some violent convulsion of nature. Draught 
of water forward eight feet, and aft ten feet six inches. Lat. 
7*, 58' S. Long., reduced from an observation of the sun and 
moon on the 1st instant, 87*, 39 E. 



Abt. XVI. — Abstract of a Memmr on the Birds in the En- 
virons of Geneva, by L. A. Neckek. With Observations, 
by a Correspondent. * 

This interesting memoir was drawn up with the view of 
forming an Ornithological Calendar, to show the different 
periods of the year when the migratory birds of the canton of 
Geneva appeared and disappeared. The facts related are, 
M. Necker states, the result of his own continued observaUon 
for upwards of twenty years ; and to these have been added. 
Others communicated by scientific friends, and information 
derived from sportsmen, and from fowlers by profession. This 
curious subject, though illustrated in a great measure by the 
incidental notices of travellers, and the relations contained in 
the works of ornithological writers, wants the continued ob- 
eervations of scientific men fulij to explain the economy of 
nature in this wonderful particular. From swallows being 
sometimes fo ind torpid after the usual period of their 
migrayon, it was believed by many naturalists, that, in 

• See MeTHoirei dc h Socieli de Fkyiique el d'Bitt. Nat. de Genevr, 
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place of winging tlieir Higlit to more genial climateB, they iw 
niiuned torpid in holfiG, or Gunk in clusters to the bottom of 
lake^— that instances had occurred, where birds thus situated, 
were revived from their torpid sleep by the application of 
gentle heat — and the improbability of the continued flight of 
birds over such an amazing extent of space, waa held as giv- 
ing weight to the theory which asserted their hyemaJ torpidi- 
ty. Other naturalists, from the periodical disappearance of 
many of the feathered tribes, — the fact of their being frequently 
met with in flocks in a half -exhausted slate at soa — and even 
observed at times corresponding with their disappearance in 
Europe on the continent of Africa — with more justice con- 
cluded, that our annual victors, led by unerring instinct, come 
thither for the great purpose of propagating their speciet 
in safety, and return, undirected by compass, across the ocean, 
by the same instinctive impulse, to more genial climes, when 
the approach of winter threatens to deprive them of their 
usual food. 

What M. Nefcker has done in regard to the birds which 
frequent the neighbourhood of Geneva, has heen ably per- 
formed by Mr William Markwick for those which visit Eng- 
land. In a paper read before the Linnean Society of Lon- 
don on the 3d of February 1789, and which was published in 
the first volume of their Transactions, Mr Markwick has 
given the results of his personal observation on the appear- 
ance and disappearance of birds for a period of sixteen years, 
vie. from 1768 to 1783, and has embodied these results in a 
tabular form, somewhat similar to the Ornithological Calendar, 
of M. Necker. Mr Markwick was induced to make his eb- 
servations public, from the idea that many authors who have 
written on the subject, did so, not from their own observation, 
but from the vague accounts, and imperfect observation of 
others. Catfield, the place where these observations were 
toade, is situated near Battle, in Sussex, about five miles from 
the sea, in a country finely diversified with hill and dale ; 
md though there is no large river near it, yet iJiei-c is much 
oozy, springy ground, and many woods in the neighbourhood. 
Were similar observations made in the difFereni countries of 
Europe, the islands of the Mediterranean, and on the nearest 
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points of the African sliores, for sirrmltancoua years, the pe- 
riodical migrations of birds would be satisfactorily ascertain- 
ed ; many curious facts would be elicited regarding the tem- 
perature of different regions, with which these migrations are 
in some measure connected ; and not only would the route 
of the birds which come from the Arctic ocean, in the end of 
autumn, and beginning of winter, to seek shelter in our com- 
paratively temperate climate, be easily traced, but the flight 
of those which Tisit us in spring and autumn for the purpose 
of incubation, would he with certainty known. 

There are few places, M. Necker observes, more favoura- 
ble to the study of ornithology than Geneva. Besides the 
great variety of species, proper to the climate, which are found 
in the plains and valleys, the Lake of Geneva is frequented 
by a multitude of aquatic birds — its borders by others— and 
the neighbouring mountains, rising to the height of ^00 
toises, give a series of climates, similar to what is found on the 
globe between 46° N, Lat. and the pole. Thus, in the space 
of a few leagues round Geneva, are found most of the se- 
cies which are 'dispersed at immense distances from encbothtf 
tlirough the rest of Europe. 

Among the birds found near Geneva, some are stationary ; 
others migrate in autumn to more southerly climates, and re- 
turn in the spring foi the purpose of incubation ; and there 
are others, again, which arrive from the Arctic sea in autumn, 
and remain till the following spring calls them to their des- 
tined habitation in the north. Besides these different specieB, 
which may be said to be indigenous to Switzerland, M. 
Necker I'emarks, that there are found, as by chance, some in- 
dividuals of species which inhabit countries very different, and 
led thither by causes which are but imperfectly known. 
They arrive isolated, meagre, and starving ; and their appear- 
ance forms one of the most curious facts in natural history. 

The memoir of M- Necker is divided into five sections, the 
first of which treats of the stationary bu^s of the low grounds 
in the neighbourhood, such as the sparrow, — the yellow ham- 
mer, — linnets, — the blackbird, &c. These are joined about 
the end of February, or the he^nning of March, by flocks of 
l^Qodcocks, (Scotopaw ritsticola,) which arrive in the forests at 
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the foot of the mounUuns, probably from Italy, SpaiD, or 
south of France. They stop here but till the snows od the 
higher grounds are dissipated, and quit the low grounds in 
April to build their nests in colder and more elevated regions. 
Curing the night they feed in the open and humid meadows, 
and return by the dawn of day to the protection of the woodc 
The fowlers, aware of this, intercept them in the evening 
and morning twilight, and kill tliem in numbers. Wild 
pigeons also arrive at the same period, on their flight to the 
north, or to the mountains. 

Towards the middle of March, flocks of starlings and larks 
come Irom the south : and some days after, about the £5th of 
March, the house-swallow (Hirundo rustica) appears, at first 
in Email numbers, but afterwards in large troops, which spread 
themselves over the neighbouring country. Many remain, 
while others continue their flight towards the north. The ar- 
rival of this bird is hailed with joy by the husbandman, as 
announcing the commencement of the most interesting of the 
seasons, and the return of heat. It sometimes happens, how- 
ever, that, after the arrival of these swallows, unexpected 
cold kills the insects on which they feed, and then, as wit- 
nessed in 1812, these unfortunate birds assembled in numbers 
upon the shores of the lake, the Arve, and the Rhone, in 
the hope of discovering food. Many fell into the water, or, 
placed on tlie shore, allowed themselves to be taken by the 
hand ; others flew about the houses seeking insects on the 
walls ; and many were found dead from hunger in the streets 
and highways. It may be noticed here, that this remark 
of M. Neckcr, regarding swallows falling into the water, 
when exhausted, and in search of food, goes far to explain 
the circumstance, so often related, of their being found in 
winter at the bottom of lakes and ditches. It is very proba- 
ble, that those individuals which have not taken flight with 
the mmn body in their annual migration, deprived of their 
usual supply by premature cold, may have been seeking their 
food on the surface of the water, and have dropped exhausted 
into the lakes, or sheltered themselves in crevices of walis 
from which they were to depart no more. 

The house-«wallow (H. iirbica) arrives about fifteen days 
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after the first ; and the beginning of April is marked by the 
arrival of the linnet. The cuckoo (Cvculus caiiorvs) ajv 
pears about the tenth ; and tuwarda the middle of this month 
a new detachment of birds arrives, which have passed the 
winter in countries more soUtheriy — the shrike — the hoopoe, 
and the wryneck. About the 20th of April, the melodious song 
of tbe nightingale (Molaciila LmciniaJ is lieard ; and, about 
the same time, a few nocturnal birds make their appearance, 
among which, besides some species of owls, the goatsuekeV 
(Caprimu^us Eut(^iceus) is found. The quail (Tclrao co- 
tumix) and the rail (RaUjts crex) arrive from Africa alioul 
the end of April, and beginning of May. The kite (FaUo 
Milvu-i) — the fly-catcher, and the golden oriole (Orhlits 
gaUmla} finish the catalogue of birds which spend the spring 
and summer in the pl^ns around Geneva. 

M. Necker goes on, in this manner, to note the arrival and 
departure after incubation of all the birds which arc found 
in the low grounds, mixed with uotices of their habits, de- 
scriptions of the rarer species, and accounts of the methods 
pursued by the fowlers for taking them. We regret that the 
length of the Memoir prevents us giving more than a slight 
outline of the different sections. 

The Second Section is devoted to those birds which are 
found in the higher grounds and mountains ; and here a list of 
birds is given, varying in tlieir species according to the alti- 
tude. The crossbill (Loxia curviroslra) inhabits the fir 
woods, — the Tetrao lagopvs, and Fringilla nivalis, sxe found 
on the snow at the foot of the glaciers — and the Falcojulvus, 
and Falco albiciUa of Temminck are found at still higher eleva- 
tions. 

The Third Section treats of bii'ds which frequent marshy 
grounds, and the shores of lakes and rivers, such as the heron, 
plover, stork, and bittern. The lapwing and plover begin to 
arrive about the 20th of February — the snipe appears about 
the beginning of March — the grey heron and'the stork about 
the middle of that month. About the 20th of.IVfarch, the 
'fringa pugnax appears; and about the end of the same 
month the Hirundo Hparia arrives, to take possession of the 
elevated and rocky cliffs on the banks of the Rhone and Arve,- 

TOL. IV, JiO. II. AFKIL 1826. S 
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where il extavatea its nest, or takes posscss^io of a bole al- 
ready formed. Tliis is the only species of swallow, accord- 
ing to Mr Charles Bonaparte, an accomplished ornithologist, 
which is couinion to Europe and to Nortlj America. Tlie 
identity of the European and American specimens he ascei' 
tained by careful comparison. * 

Water Birtls form the subject of the Fourth Section. The 
lake of Geneva, towards the close of winter, is inhabited by a 
crowd of ducks of various species, wliich have passed thu 
cold season on the lake. On the approach of spring, mime- 
rous tribes of ^>almipedea hasten to regain the seas and marsh- 
es of the north, which they had been obliged to quit in au- 
tumn ; and, at the same period, birds of a similar kind, and 
others of different species, are observed, which had passed the 
winter in lakes or marshes more southerly, or on the shores of 
the Mediterranean. 

About the lOtli of March, the Anas acuta, fuligula and 
Jerina prepare to depart. Towards the 25tli, the Anas clangii- 
la, and A- boschae have almost entirely disappeared. Then tivo 
sf eeies of teal, (A. querquedula and crecca,) the coot, (Fvlka 
alra,) and the Gallinula c/iloro^ms make their appearance, 
the two last of which shelter themselves among the reeds. 
About the end of April, or beginning of May, the lake is 
covered by multitudes of little palmipedes, which, always on 
the wing, dart upon the smaller £shes, or at[uatic insects. These 
are the Sterna hinmdo and nigra. These little birds, far 
from being alarmed by the noise of a gun, fly in crowds 
round the body of their murdered companion, as if Ihcy 
wished to carry it away. Gulls are also abundant on the lake ; 
and it was at one time believed that they formed a number 
of different species. But Mncc observers have discriminated 
the variations of plumage caused by age, sex, and the 
climate, the number of species which frequent the lake of Ge- 
neva regularly has been reduced to two^the Lams cantu, 
and ridibundua, the lost of which is seen for the greater part 
of the ye^r. 

It is chiefly, however, on the approach of winter, that the lake 

* Juuraal 'ij'fhe Academi/ n/A'alural Scimeei of Philuilelphi*, Vol- IV. 
1>. S^8. - 
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is corefed with palmipedes of dificrent species ; and while ihe 
land is deserted by its winged inhabitants, the waters are ani- 
mated by the arrival of numberless birds from the north, who 
come to seek their food in a lake which the most severe win- 
ter never freezes. Ducks of various species form a large 
proportion of the annual visitors; and the taking of these af- 
ford to the fowler a considerable portion of his employment. 
While the marshy grounds are not frozen over, these leave 
the lake in numbers to feed there during night ; and the 
people accustomed to take them, post themselves at break of 
day by the margin of the lake, or on the borders of the marsh- 
es, to intercept them on their return. But when the frost is 
severe, the ducks do not quit the lake. They aBsemblc in 
crowds, seem jealous of the approach of enemies, and the 
moment a boat approaches in their direction, take flight to 
another situation. This excessive caution renders ordinary 
boats of no use in their capture. 

The ingenuity of some young men belonging to a village 
in the neighbourhood of the lake, has, however, overcome this 
difficulty, by the construction of a canoe, or little boat, with 
which they can approach the flocks of wild ducks without 
alarming tliem. This boat is from six to seven feet long, and 
the sides little more than Ave or six inches in height, with a 
Rat bottom. A hole pierced in the centre of the bottom, and 
inclosed by a strong and elevated border, to prevent the water 
from entering the vessel, permits the passage of a little oar, 
constructed in the form of a duck's foot ; and a long-barreled 
gun is fixed to the prow of the boat. The fowler extends 
himself on his belly along the bottom, and gives motion by 
his hand to the duck-foot oar. The little boat, thus im- 
|K;lled by an oar which is not seen, is directed towards the 
birds, who, perceiving nothing but a floating chest, are not 
alarmed, and the fowler adjusts his aim when within the pro- 
per distance. This frail bark can only be used in very calm 

Ihcjifth and last section of M. Necker's memoir is devot- 
ed to those birds which are only occasional visitors, — the in- 
habitants of distant countries, separated by accidental causes 
from the test of \itta species, and driven by similar causM 
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from their usual haunts. The Chatterer (Bombycivora gar- 
rula. Tern.) is one of these. Two instances of their ap- 
pearance occurred at Geneva in January 1807, and January 
1814. At this last period they were very abundant, and 
passed the winter in the neigliboiirhood. They oil disappear- 
ed in March. In 1807, these birds extended over a great part 
of western Europe, and were seen around Edinburgh in thebe- 
ginning of that year. The Emberixa calcarata, an inhabitant 
of the northern regions, was taken in a snare with larks in Sep- 
tember 1816; the fafco &z^oy>MS was kiUed near Coj>et in Janu- 
ary 1812 ; the F. -nifipes in May 1816 ; the Strix bubo in 
October 1818, and 1822; the Holler (Coracias gamdajin 
September 1805, and 1819; ihe Bustard in August 1813; 
the Egret and the Avocette in May 1891 ; and the Ibis, 
f/We falcinellus, Tem,^ one of the species adored by the 
Egyptians, and preserved among their mummies, was killed 
in June 1810 on the border of the Jake. Many other rare 
birds are mentioned as occasionally seen in the neighbour- 
hood of Geneva ; but our limits prevent us from giving even 
their names. Referring to the Memoir for the complete list, we 
conclude by noticing that the Phalaropua hyperboreus and 
the Sterna Caspia were procured by M. Neeker; and the 
Flamingo, the Bee-eater, the Spoonbill, the stormy Petrel, 
and the Ortolan (Emberissa hortidana) were taken and pre- 
served by the late Professor Jurine. 

Respecting the causes of the occasional appearance of birds 
in countries remote from their native abodes, M. Neeker sug- 
gests, that a temporary want of subsistence may have led 
some to seek their food in places beyond their usual range — 
that storms may have unwillingly driven others far from their 
accustomed dwellings — or the pursuit of rapacious birds may 
have terrified others from their native territories. And, lastly, in 
some cases, it may be supposed, in accounting for the appear- 
ance of birds, not otherwise to be accounted for, that they 
may have escaped from captivity, and been thus thrown on 
Bhores very distant from their own. 

An anomalous occurrence of this nature has lately taken 
place in our own neigh bourlio oil ; for wc learn, that a speci- 
men of the migratory pigeon of North America, (Columba 
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tnigratoria,) the first which has occurred in this country, was 
shot in Fifeshire in January last, and presented to the Uni- 
versity Museum by the Rev. Dr Fleming. 

The number of species of birds found in the canton of Ge- 
neva, and neighbouring mountains, amount to 242, of which 
185 are, properly speaking, indigenous, and 67 are acciden- 
tal. Of the 185 indigenous species, 95 belong to the low 
grounds, (of which 32 are stationary all the year, and 63 are 
birds of passage ;) 31 species belong to the mountains ;— ^37 
are marsh and shore birds, (of which three are stationary, and 
31 birds of passage ;) — and, lastly, 22 inliabit the lake, one 
species only being stationary, the others birds of passage. 

Of the 57 species of accidental visitors, 20 belong to the 
plain, 16 are marsh and shore birds, and SI water birds. 

At the conclusion of the Memoir, M. Necker gives his Or- 
nithological Calendar, in which, like the similar list of Mr 
Markwick, he gives the dates of the earliest arrival and de- 
parture of all the migratory birds which he has mentioned as 
frequenting the neigbourhood of Geneva. These two calen- 
dars are interesting, as affording the means of comparing the 
arrivftl and departure of migratory birds in two portions of 
Europe at a distance from each other ; and had they been 
for correspond] iig years, the results would have been more 
satisfactory. Fi-om a slight glance at both, the progress of mi- 
gration does not seem to be so rapid andcontinuousasmany con- 
ceive it ; but to proceed by stages, as it were, as the animals 
from the southward find subsistence on tlieir route. There 
seems no reason, indeed, for supposing it to be otherwise; but 
still it would be interesting to know, from a series of such ob- 
servations, the time taken by birds of the most rapid flight, to 
traverse such an extent of surface ; and to have the means 
of investigating the causes which stop some species at deter- 
mined geographical positions, while others, as the swallow, are 
found scattered in every country of northern Europe. The ear- 
liest arrivai of the swallow (Hirundo rusticaj is marked in the 
Genevan Calendar on the 18th of March 1806 — the latest pe- 
riod 10th April 1816 ; while, in Mr Markwick's table, the 
Mrliest arrival of the same bird is April 7, 1788, and the 
latest April 27, 1771. The swallow leaves the neigh- 
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bourhood ot Gpiieva from the 10th to the 23d of October i 
and', in England, they disappear between the ISth of October, 
and the 18lh of November. The earhest appearance of the 
cuckoo near Geneva ia noted on the 29th of March 1809^ 
and its earliest appearance in England, April 92, 1769. 

One of the most curious particulars connected with the an- 
nual migrations of birds, is the circumstance of individuals 
returning for a series of years to the same nestling- places. 
Spallanzani having tied a thread of red silk roiuid the leg 
a swallow, which built ils nest in his window, saw for three 
seasoDs the same stranger annually appear ; and similar in- 
stances are on record concerning many other species of migra- 
tory birds. This wonderful direction of instinct, which di- 
vides the innumerable flocks of birds \<a their progress north- 
ward, and leads particular families to seek the protection of 
the same roof, or the same ehimney-top which formerly shel' 
tered them, afrbrds a subject not the least worthy of contem- 
plation, among the thousand instances of wisdom and benefi- 
cence which arrest the student of Nature at every step of his 
progress. 
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Art. XVII. — Account t^-the Discover)/ of an Inhabited 
Island in the Pacific. By Captain Eeg of the Pollux 
Sloop of War, in the Service of his Majesty the King of 
the Netherlands. In a Letter to Dr Bkewster from 
6. Moll, Professor of Natural Philosophy in the Univer- 
sity of Utrecht. 



Mt Dbak Sir, 

Two vessels in the service of his Majesty, the King of thi 
therlands, have lately crossed the Pacific. After leaving Wash- 
ington's Island, it was deemed expedient lo keep in the 
seventh parallel of south latitude, sailing to the westward, 
being the track in which Captain Eeg, commanding the Pol- 
lux sloop of war, thought some islands might probably be dis- 
covered. The coral islands in those seas being generally 
all and low, it was reckoned prudent to proceed at ni| 
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under easy sail, antl thus to leave de Peyster's and Sherson's 
Islands one degree to the north and south. On the 14th July 
18S5, at SI" A, M., after a very hazy and rainy night, it wan 
presumed that land was to be seen ahead, but very indistinct- 
ly ; and shortly after the breakers were distinctly heard. The 
vessel was brought to, and the signal made for the Maria 
Beygersberch frigate to do the same. After sunrise, they 
discovered a very low island, bearing W. by S., two miles 
distant (miles of 60 to a degree.) The land appeared well 
stocked with cocoa and other trees. About noon, tliey had 
the north point of the island, S. GO" E. The longitude of this 
island and its latitude being ascertained, with as mucli accura- 
cy as circumstances would allow, and no other island being 
found in the same poation in any of the charts on board, this 
was deemed a new discovery. The nearest land was de 
Peyster's group, but it was 50' different in latitude. Though 
the sky was very clear, no other islands were seen at the same 
time. The name of Nederlandieh Island was given to this 
new land. Its north point is in lat, 7° lO* S., and the centre 
of it in long. 177" 33' 16" E. from Greenwich; the varia- 
tion of the magnetic noodle bdng 7' to the cast. The longi- 
tude was determined by three chronometers. One of these, 
made by Thomson, was reckon^ the most accurate ; its rate 
had been ascertained seventeen days before at Nukahiwa, and 
its differences from the other two were very regular. A few 
days before coming in sight with the island, the longitude was 
ascertained by lunar observations, agreeing remarkably well 
with the chronometers. This island has a form resembling a 
horse shoe ; its extent is about eight miles. In the west side 
is an indentation, closed by low reefs, and terminating in s 
lagoon. The natives, some of whom were armed with long 
sticks, were very numerous, sitting or running along the shore, 
as the vessel sailed along. An armed boat was dispatched to- 
wards the shore. The island appeareil iron-bound ; for, at a 
boat's length from shore, the depth was six fathoms, and rough 
coral ground. A ship's length from shore there was fifteen 
fathoms depth. At the N. W. point they found a coral reef, 
projecting far in the sea, and on which there was a heavy 
surf It was supposed that these were the breakers heard 
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previous to [lii?(liscovery of the island. The land had a pleasing 
aspect, and appeared fertile. The number of natives to- 
Bumbied on shore was estimated at about 300. They were of 
a dark co]}ih.t hue, tail and well-made. Few ivere less than six 
feet Rhiiiland measure, or 6.16G English. The women were 
also very stout. Some of the people were latooed, but not so 
raiieh as al Nukohiwa. They were naked, except some cover- 
ing made of leaves. A few others had some cloth of coeoa bark 
wrapped round the waist. The heads of some were adoroad 
with feathers. Their conduct appeared very fierce and wild, 
and ihey conttived to steal whatever they thought within 
their reach. The boat-hooks soon disappeared, and they even 
attempted to tear the oars from the hands of the boat's crew. 
An old man, with a white beard, and of respectable appear- 
ance, carrying a green bough in his hand, was at their head- 
He continually kept singing some monotonous song, in a 
melancholy tunc. They bartered some cocoa-uuta, and some 
of their tools, against some old handkerchiefs and empty 
bottles i and it appeared that their language had some re- 
semblance with that spoken at Nukaliiwa- When the boRt 
again put to sea, they tried the effect of firing a. few mudnt 
shots in the air, but the natives did not show symptoms of 
fear, and thus appeared unconscious of the effects of Euro- 
pean arms. No canoes were seen in the possession of these 
people, nor did they attempt to approach the ships, although 
the weather was excellent, and the sea very calm. The com- 
manders of the two vessels regretted very much that their 
large complement, and the small quantity of water, obliged 
them to make every possible dispatch. They accordingly 
pursued ther journey to Sourabaya in Java, where they found 
other work at hand than the discovery of new countries. 

I am. Dear Sir, 

With very great esteem, 

Your humble servmnt. 



' Utrecut, 9M Feb. 182(J. 
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Akt. XVIII.— iVb^c respecting the Working- and Polishing 
of Granite in India. In a Letter to the Editor, frum 
Alexander Kennedy, M. D, F. H. S. E. 

Deaa Sin, 
You will probably recollect, thai when the '* Notices regard- 
ing the Working and Polisliing of Granite, by the Natives 
of India," appeared in the Edinburgh Phihsophical Journal, 
No. vili. p. 349, you then inquired whether any colouring 
material was mixed with the lac and corundum, and whicb 
would account for the black colour acquired by the granite in 
the process of poliBhing. I could then only say, that though 
I bad frequently seen the process performed, and had also 
witnessed the preparation of the ingredients, I had never 
seen any colouring material mixed with them. I neverthe- 
less set on foot an inquiry, by writing to a friend, who I 
knew could easily ascertain the point from the native work- 
men. It happened to be a subject with which he was himself 
well acquainted, and, in his reply, after mentioning that the 
granite is first brouglit to a smooth surface by being rubbed 
in the manner usual with masons, with part of its own sub- 
stance and water, he adds, that, in the process of polishing, 
which was the object of my inquiries, *' no colouring material 
is ueed." - , 

I perfectly recollect, that, when the whole of this process 
was performed under my own eye, the granite, after having 
been smoothed with its own substance, retained its own co- 
lour and appearance, having then acquired no part of the 
black colour whicb it aftirwards got under the lac and corun- 
dum, and as to the origin of which we are stiil as much in the 
dark as formerly. 

There seems good reason for believing, that the polish 
which the stone thus acquires endures for ages. It is this 
material which is so often seen used as black monumental 
slabs, &c. in the Mussulmui burying-grounds in India, and 
of which also the pilasters, cornices, and other ornaments 
of the niausolea, erected "over their princes and great men, 
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are always formed. It also aifords a most suitable material 
for the toorbut erected over the body under the centre of the 
dome of these magnificent structures, and which is generally 
covered with inscriptions from the Koran. 

I had requested my friend to send me a specimen of the 
polished granite, which he has only been prevented from doing 
by want of a suitable opportunity. 

Edinburgh, \5ik February 182G. 



Art. XIX. — Observations on the Superioriti/ of Achromaik 
Telescopes with Fluid Objcct^Glasscs, as Constructed by Dr 
Blath. 



AiTHoDGH it cannot be doubted that the Achromatic Tele- 
scope, from its first invention to \\% latest modifications, is a 
British invention, to which no foreigner has made the slight- 
est addition, ycl no attempt of any magnitude, and with any 
reasonable prospect of success, has been made in Great Bri- 
tain for perfecting this noble instrument. Contented with 
supplying the European market with this article of their 
manufacture, our opticians have bhndly followed the andenC 
routine ; and neither our government, nor our public institu- 
tions, have originated or encouraged any attempt at improve- 
ment. The opticians of France and of Germany, on the con- 
trary, have been busily employed, not only in rivalling the 
English in their methods of working lenses, but, with the aid of 
pubhc bodies, and of the government itself, they have devot- 
ed themselves to the more important object of perfecting the 
glass of which the lenses are composed. The success which 
they have obtained in these respects has exceeded even thdr 
own expectations ; and the telescopes of M. Fraunhofer of 
Munich, and of M. Lerelrours of Paris, • have been brought 
to such perfection, as to threaten England with the loss of one 
of the staple articles of her manufacture. 

* The opinions of Mr Ilcrschel and Mr South on tliL>Ee telescopes wMl 
be given in a subsequent article. See page SOS. 
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The attention of men of science has at last been roused to 
this subject ; and tlie Royal (Society of London has appointed 
a committee for making oxpcrimcnts on the best method of 
manufacturing flint-glass for achromatic telescopes. Govern- 
ment have released tlie committee from tlie restrictions of the 
Excise laws, and an experimental glass-house has been erected 
for ihc purpose. We cannot doubt but that these experi- 
ments will be attended with success ; but a considerable time 
must elapse before our artists regain that advantageous por- 
tion which they have lost. 

Amid all these exertions to improve the achromatic tele- 
scope, it has often struck us with surprise, that no attempt 
has been made to introduce and to improve the achromatic 
telescopes with Jluid object-glasses, invented and actually con- 
structed by our countryman Dr Blair. The doctor himself 
took out a patent for this valuable improvement, but practi- 
cal difficulties were experienced in the manufacture of them 
for sale, which prevented the patentee from ever deriving any 
pecuniary advantage from his indefatigable and successful la- 
bours. This, therefore, was, in a peculiar manner, a case 
where the patronage of government was renuired, and where 
it ought to have been given. From the want of such cncou- 
ragmient, this invention has entirely fallen into oblivion, and 
is now in the same state in which it was in the year 1789, when 
it was first submitted to the public ! 

" The only philosopher, as we have elsewhere remarked, • 
that we know of wiio actually looked through the telescopes of 
Dr Blair, was Dr Robison, who always spoke of them in tern^ 
of the highest praise. He informs us, indeed, that Dr Blair 
had a telescope not exceeding Jiftee^i inches in length, with a 
compound object-glass, whkh equalled in all respects, if it did 
not surpass, the best of Dollond's,^nt^-(i£io inches long. The 
effect of this telescope, when applied to the examination of 
double stars, was, we understand, particularly fine ; and it is 
deeply to be regretted that Dr Blair was not encouraged, by 
some public aid, to carry on the manufacture of such valua- 
ble instruments. For ordinary purposes, telescopes of this 

* Edinburgh Encyclopadia, Art. Optics, vol- xv. p. I8t. 
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kind may lie conoid ci-ed as too delicate and complex ; but, ad- 
mitting in its full force the objection to them, drawn from the 
change which either doe^ or may take place in the fluid 
media, their uae in pubhc observatories, and, particularly, 
their application to tine graduated instruments, were objects of 
primary importance to the progress of astronomy, even if the 
lens requbed to be renewed every two or three years." 

Since these observations were printed, we find that, at a meet- 
ing of the Royal Society of Edinburgh, held on the 7th De- 
cember 1789, Dr Blair exhibited one of his telescopes to the 
members who were present, and showed tliem its performance 
when directed to double stars. Professor Playfair was one of 
those members, nnd the following minute is inserted in his 
band-writiDg in the account of the proceedings of that evening: 

" Dr Robert Blair, Professor of Astronomy in the Univer- 
sity of Edinburgh, produced before the society an achromatic 
telescope of a new toostruction, in which the convex lenses 
are of common glass, and the errors which arise from the dif- 
ferent refrangibiiity of light, and from the spherical figures of 
the lenses, are corrected by the interposition of transparent 
fluids. The focal distance of the object-glass of this telescope 
is twelve inches, the aperture is two inches, and the powers 
belonging to it are two double eye-glasses, with one of which 
it magnifies seveniy-five times, and with the other ninety-jive 

" There are also foar double convex lenses, whose focal dis- 
tance are one-fiftli, one-tenlh, one-twentieth, and one-thirtieth 
o^ an inch, and whose powers are of consequence, sixty, one 
hundred and twenty, ten hundred and forty, and three hun- 
dred and sixty times. The fixed stars appear through this 
telescope with round well defined disks ; sometimes surround- 
ed with imperfect rings,* but free from radiation and glare. 
Some double stars that happened to be in sight, were shown 
through the instrument to the members present. The power 
o£ two hundred and forty is found to perform best in separat- 
ing the close double stars." 

" TheM^fhgs aro mcniioneii by Professor Amki, as proiluced by the 
bi'st xcliroiBfltic icdescopes, and also by reScctOTS, when diroclcd to lumi- 
uoiiB points. 3m pnge 309 of this Number. 
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With these evidences in favour of the vast superiority of 
Dr Blair's telescopes to ail other achromatic instruments, we 
earnestly hope that the Royal Society of London, or the 
Board of Longitude, will take some measures for reviving 
their manufacture. As night-glasses, they would be invaluable, 
and, if generally used at sea, they might save to the country 
many a vessel, and to society many a valuable life. 

The Society for the Encouragement of the Useful Arts in 
Scotland, has offered an honorary medal for the best achroma- 
tic telescope with fluid object-glasses, and we trust their ex- 
ample will be followed by other public scientific institutions. 

Edinburgh, February ^\st 1826. D. B. 



Art. XX. — On Epist'tlbite, a New Mhiernl Sfccies of the 
Zeolite Familt/. By Dr Gustavus Rose, Berlin, F. K. S. 
£din. Communicated by the Author, 

As the fundamental form of the species, we may consider a 
rhombic octahedron, the three axes of which, a i h : c. Fig. 
90, Plate V, are in the ratio of V 3.022 : V 11.886 : 1. 

The crystals most generally observed, are very obtuse 
rhombic prisms jW, Fig. 2], terminated by two planes *, which 
are set on the acute edges, and having the more obtuse solid 
angles of combination replaced by the rhombic planes t. 
From this rhombic form of the planes it appears, that the 
three prisms M, s, and t, may be obtained by laying plaiies 
on the edges of a single scalene four-sided pyramid, the same 
which has been assumed as the fundamental form of the spe- 
cies, though its faces have nofyet been observed in nature. 
There are also crystals, in which tiie faces ( are large enough 
to intersect each other, and to produce an edge, which then 
forms another termination of the crystals. In these, the faces 



a replace the acute solid angles of combination, and likewise 
possess the figure of rliombs, as in Fig. 22. Sometimes, also, 
the edges between « and M are replaced by the mirrQW faces 
■marked w; two of them produce parallel edges of combina- 
tion with (. 
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The formiilte of these faces, after the method of Professor 
Weiss, expressing the ratio of their axes, are — 

M =:[a: b : ao c] . 
r = [oo a : 6 : 00 c], 
/ = [o : « b : c]. 
* = [x a : b : c]. 

The following arc the measures of the angles 

MojiM= 136" 10'. 

Mou r = 113= SS*. 

Mod t =122° 9'. 

t out = 109° 46'. 

( on M = 154° 51'. 

t ona = 141° 47'. 

s ona = 147° 40'- _^ 

Simple crystals are rare ; generally the epistilbite is found 
in twins, resembling, in some respect, those of carbonate of 
lead, and joined parallel to one of the faces of the prism M, 
as represented in Fig, 23, of which Fig. 94 is a horizontal pro- 
jection. The faces of the horizontal priem s, in both the in- 
dividuals, form an angle, which is salient at the edge a-, and 
re-entering at the edge y. The truncations of the acute 
lateral edges of the prism M form an angle of 135° IC, equal 
to the angle of the prism itself. 

The crystals are implanted on a mass uf the same species, 
consisting of granular particles, in the cavities of amygdaloi- 
dftl rocks, and are found in Iceland, and the Faroe Islands, 
along with heulandite. 

The cleavage of epistilbite is highly perfect, and easily ob- 
tained parallel to the face r, which replaces the acute lateral 
edge of the prism M. In other directions there is uneven 
fracture. The faces M are shining, but uneven, and do not 
admit of measurement by means of the reflective goniometer ; 
the faces s are dull, I and r arc both smooth and shining. 
The lustre of M and t is vitreous, and that of r is pearly and 
bright ; the colour of the crystals is white, their transparency 
sometimes perfect; often they are only translucent on the 
edges. 
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Its hardness is = 4.6, between fluor and apatite ; the speci- 
fic gravity I found to be = S.249 in several small crystals ;= 
3.050 in a angle larger specimen ; botli of them at a tempra- 
ture of 10° R. 

Before the blowpipe, the indications given by epistilbite 
are the same es in stilbite and heulandite. In the mattraas, 
it intumesces considerably, and gives ofF water, On char- 
coal, it froths up, and forms a vesicular enamel, but cannot 
be melted into a globule. Borax dissolves a great quantity 
of it, and forms a dear globule. It is likewise soluble in sal 
of phosphorus, with the exception of a silica skeleton. With 
solution of cobalt the enamel becomes blue. 

The epistilbite is soluble in concentrated muriatic add, 
with the exception of a fine granular residue of silica. After 
ignition it is insoluble. 

The chemical composition, obtained by analysis, is as foU 
foUows — 



Alumina, 
Lime, 

Sodii, 
Water, 



8.59 coiitaininft oxygen 30.4t 



S.IS-J 

0.4a f " 

1S,B7 - 5 



The corresponding mincralogical formula is -^ j-i'-' +3 

JS^ + SJg. 

Observations. 
Several years ago I observed and measured the crystals 
of epistilbite in the Royal Collection of Berlin. Even befor? 
this period. Professor Weiss had placed by themselves, as anew 
variety of foliated zeolite, some specimens of it, which, how- 
ever, were not very distinct. The variety which I first ex- 
amined, occurs in small hut simple crystals, along with larger 
crystals of heulandite. Afterwards, in 1824, I recognized 
this species in Paris, where Count Bournon likewise had con- 
sidered it as something new. He allowed me to institute 
some nicasuremeDts with these crystals, which I found to 
agree exactly with those I had obtained before. I feel par- 
ticular pleasure, in having this opportunity of public- 
ly expressing my gratitude to Count Bournon, for the ex- 
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tremc liber&lily with nliich lie permitted me not only to 

r the cabinet under his direction, but also to examine and 
measure more minutely the crystals which it contains. 

The crystals of epislilbite very much resemble tbose of 
stilbite, and of heulandite, with which probably they have 
often been confounded. In allusion to this resemblance, tlit- 
name of eptatiSnte has been formed. Like the crystals of 
these two species, they possess a single cleavage, with a strong 
pearly lustre, while, on the mostly uneven cryslailine faces in 
other directions, their lustre is vitreous- They differ from them 
by a greater specific gravity, which, in heulandite, I found 
= 3.211 at a temperature of (>° R,, in stilbite, and between 
2.146 and 2.176 at a temperature of 8* R. Also their hard- 
ness is a little greater, for, in both heulandite and stilbite, it is 
yet below that of fluor-spar. The most considerable differ- 
ences, however, are those in their regular forme; the angles of 
epistilbite and stilbite, though within one system of crystal- 
lization, are incompatible, while in epistilbite and heulandite, 
even the system of crystallization is different. For tlie sake 
of an easier comparison, I have added a figure of heulandite. 
Fig. 25, and one of stilbite. Fig. 26, a little modified, but agree- 
ing in portion with those of Professor Mohs. The crystals 
of epistilbite are farther remarkable for the frequency of their 
occurrence in twin-crystals, which have not yet been described 
in either of the other species. Of slilbitc, Mr Allan showed 
me a cruciform twin in his cabinet, which he had himself 
brought home from Faroe ; hut this is one of the rarest spe- 
cimens ever observed. 

Also the chemical composition of stilbite and heulandite, 
according to Hisinger and Walmstedt, arc different, the for- 
mula; being i-espoclively CS' -(- 3 AS^ + 6 Aq, , 
+ 4 <J5^ 4- (J Aq. Tiio analyses aie— 



Silica, 

Aliimiiia, 

Lime, 

Water, 
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The analysis of epistilbite was an easy c 
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is partly dissolved in muriatic acid, giving as a residue a fine- 
grained powder of silica. From the remaining liquid, the 
alumina was precipitated by caustic ammonia, and the lime 
by oxalate of ammonia. The alumina, redisaolved in muriat- 
ic acid, gave a small additional quantity of silica. The oxa- 
late of lime was ignited, then carbonate of ammonia added to 
it, and again dried, to transform it into carbonate of lime, 
which was weighed. The remaining fluid was evaporated^ 
the residue redissolved in water, by which another small quan- 
tity of silica was separated, and the solution allowed to crys- 
tallize. Very distinct cubes formed, which appeared to be 
crystals of muriate of soda, as they did not deliquesce, nor 
did they produce a precipitate, either when dissolved in alco- 
hol, and added to a solution of muriate of platinum in alco- 
hol, or when dissolved. in water, and added to a solution of 
tartaric acid in water. 

The quantity of water given above is the mean of two ex- 
periments, which gave separately 14.72, and 14.25. 

From another analysis of the epiatilbite, I obtwned the fol- 
lowing result : — 

Silica, - - 60.98 containing oxygen 3U1 

Alumina, - . . l;,36 8.11 ' 

Lime, - . - 8.32 a.3« ' 

Loss, calculated fls Water, - 12.43 11.S4 '• 

There is less water, and more silica in it, than the quanti- 
ty required by the formula. This was caused by the cir- 
cumstance, that, in order to render the mineral more easily 
acted upon by muriatic acid, I had ground it down to an im- 
palpable powder, which was suspended in water, and then al- 
lowed to subside, by which means only the most minute par- 
ticles are separated. In drying it on the stove, the heat be- 
came a little too great, so as to drive off a small quantity of 
the water, and to render part of the mineral insoluble, which 
therefore increased the apparent quantity of the silica. But 
I have mentioned this analysis, because I have conducted it 
with as much exactness as I could command; and, because, 
at least the relative quantity of alumina, lime, and soda, is 
correctly determined. 

VOL. IV. NO. II. APRIL 1826. T 
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I have comprised the soda and the lime under one head in 
the formula ly f -S^ + S AS^ + 5 Aq> though these two substan- 
ceB do not appeal- to be isomorphous. The form of aahydrite, 
CaS% is different from that of anhydrous sulphate of soda, 
NS* as described by Haidinger. Thecrystalsof meionitealso, 
and those of nepheline, cannot be reduced to the same fun- 
damental form, though the chemical composition of the for- 
mer, according to the analyses of Leopold Gmeliu and 
Stromeyer may be expressed by the formula CS + SAS, 
and that of the latter, according to the analysis of Arfved- 
Bon, by the formula NS + ZAS. But it is probable, par- 
ticularly from the analyses of the mesotypes by Fuchs, that 
Boda, containing a certain quantity of water, may be isomor- 
phous with hme, in the same manner in which ammonia, with 
two atoms of water, is isomorphous with potash, as has been 
shown by Mitscherlich. In this case, it would be necessary 
to add some of the water to the soda, in order to have it iso- 
morphous with lime, and the number S, which is not a com- 
mon one among this kind of formulje, would then be likewise 
modified. In the meantime, it will be prudent to express 
the formula as above, because the quantities of oxygen, con- 
tiined in each, soda and lime, taken separately, are in no 
simple ratio to the oxygen in the other ingredients, though, 
particularly in the second analysis, the oxygen of the soda, 
and that of the lime, are very nearly in the ratio of one to mx. 



Aet, XXI. — On the Horary Variations of the Barometer. 
By Bahom Alexander de Humboldt. * 

Is the year 1682, f M. M. Varin des Hayes, and De Glos, 
remarked, that, at Goree, the barometer was generally lower 

* This paper is a brief nbstract of the elflborate disBerCalion on this sub- 
ject, publiBhetl in the Rdniian HUlorvpie. — Livrais. 5, Folio, p. 9T0 — 313. 

+ We must again repeat here what we have said in No. iv. p. 336, 
tbst, in 16Ce, Dr Scale, an Englishman, obBerved, " that very often, 
bodi in winter and summer, the mercury stood higher in the cold morn- 
ings and evenings than in ihe wanner raid-day-" — En. 
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when the thermoraeto- was Iiighest, and generally higher in 
the night than the day, by from two to four lines ; and that 
liuB instrument suffered a greater change from the morning 
till the evening, than from the evening till the morning. 

It was in 1722 that the phenomenon of the hourly varia- 
tions was observed, for the first time, and with great exact- 
ness, by a Dutch philosopher, whose name has not descended 
to our times. In the Journal Litteraire de la Haye, it is said, 
in a letter from Surinam, " The mercury rises in this part of 
Dutch Guiana every day regularly, from 9'' in the morning 
till half^past \\^, after which it descends till 2 or 3 o'clock 
in the afternoon, and afterwards it returns to its first height. 
It suffers nearly the same variation's at the same hours of the 
night. The variation is only one-half or three-fourths of a 
line, or, at most, a whole line. It would be desirable that the 
philosophers of Europe would make their conjectures on this 
Bubject." * The observations which I have made seventy-seven 
years later on the same coast of Surinam, on the banks of the 
Orinoco, have confirmed, with the exception of tlie hour of 
maa:imum in t!ie morning, the accuracy of the first determina- 
tion of the periods. 

From 1740 to 1750, Father Boudier observed the barome- 
ter at Chandcrnagore in India. He found that the greatest 
elevation of the mercury took place every day about nine or 
ten o'clock in the morning, and the least elevation towards three 
or four o'clock in the evening ; and he remarks, that, during 
the great number of years that the barometer was marked at 
Chandernagore, there were only eight or ten days in which 
this uniform motion of the mercury was not observed. 

The academicians sent to Quito in 1735, observed also the 
horary variations of the barometer, and they found that it 
reached its maximum at nine in the morning, and its minimum 
at three in the afternoon, the mean difference at Quito being 
1 j of a line. 

In 1751, M. Thihault de Chauvelon reduced into tables the 

* We trust that Ikl. Arogo will now have the candour to ilivest bis coun- 
trynma, M. Godin, of the houour which he had erroneously conferred upon 
him, of hivinR been the first to observe the horary varintions of the baro- 
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« 
horary variations of the barometer, whiuh he had observed 
at the Antilles. In a work published in 1761, he observes, 
" tliat, a short time after his arrival in Martinique, ho per- 
ceived thai the barometer rose gradually during the whole 
morning, and that, after it had been some time in motion, it 
began to descend till sunset. After having been some time 
stationary, it rose at the approach of night, till ten in the 
evening, The most considerable revolutions in the atmo- 
sphere do not alter this periodical march of the barometer, 
which coincides with thai of the horary variations of the mag- 
netic needle. In the middle of the most copious rams, of winds 
and of storms, the mercury rises and descends, if it is its time 
to rise or descend, as if all was tranquil in the air. The same 
variaOons lake place at Senegal." 

Since the year I76I, Doctor Mutis has ebserved the at- 
mospherical tides at St' Fe de Bogota during forty years. He 
determined, with precision, the epoch of the minivium which 
precedes sunrise ; but, unfortunately, his observations, which 
he concealed with too much care during his life, have not 
been published since his death. M. Mutis in New G-ranada, 
Alzatc and Gama in Mexico, wore the first who examined the 
hourly variations on the back of ihe Cordilleras at ISOO and 
1400 toises above the level of the sea. 

Neither the observations of Thibaull de Chauvelon in 1751, 
nor the small number of those published by Alzate in 1769, 
corresponded to the tropical hours, that is, to the epochs when 
the barometer arrives at the convex and concave summits of 
the curve of its dmly variations. Il was in the voyage of La 
Pcrouse, that MM. Lamanen and Mongez made, in 1785, 
every hour the first continuous observations, during three 
days and three niglilH, when they were in the middle of the 
Atlantic Ocean, between the parallels of 1° north latitude, and 
1° south latitude. 

The work of Lamanon is anterior, by eight years, to that 
undertaken at Calcutta by Messrs Trail, Faiquhar, Pierce, 
and Balfour ; but, as their results were inserted in the fourth 
volume of the Asiatic Researches, published at Calcutta in 
1795, while the voyage of La Perouse did not appear till 
1797, the Indian observations acquired more celebrity in 
Europe. They wore, indeed, the only ones from which, at 



i(iy departure for America, I had obtained a knowledge of 
the regularity of the horary movements of the barometer. * 
Doctor Mosely, in his Treatise on Tropical Diseases, pub- 
lished in 1792, observes, that the barometer has two diuly 
movements, one of ascent, and the other of descent, rising 
when the sun approaches the zenith or nadir, and falling 
when he recedes from these pcuots. Dr Balfour also observed 
the barometrical changes for every half hour, during a whole 
lunation, in the year 1 794. 

I commenced thq series of my obBervations on the varia- 
tions of the weight of the atmosphere, along with M. Bon- 
pland, on the 18th July 1799, two days after our arrival at 
Cumana, and I continued them for five years with the 
greatest care, from 1S° of south lat., to 23" of north lat., 
in the pl^os and on the table lands, whose height is equal to 
the peak of Teneriffe. Since the time of my voyage to the 
Equator, this phenomenon has occupied almost all travellers 
and natural philosophers, who have been provided with instru- 
ments fitted for making these observations. 

As our limits will not permit us to follow our author 
through the details of his elaborate dissertation, we shall now 
present our readers with two of the latest and most accurate 
sets of observation on the horary changes of the barometer 
made within the tropics, the first by Cjq)tain Freycinet in 1820, 
and the second by M. Duperry in 1833. 

, 1. M. Freycinefs Observations at Rio de Janeiro in 1 



Height of 
Che BHrometer 
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a Millimetre. 
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785.76 
I 766.04 
1 T61.S8 
Tflt.49 
761.43 
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764.69 
766.38 
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In this table, the heights are reduced to SS" Falir., but, in 
order to correct them for capillarity, and the error of leTcl, 
we must add 0.992 of a millimetre. 

a. M. Duperri/'s Observations at the Fori uf' Payta^ in B° 5 
of South Lat. in 1823. 



=:'^' 






762 20 


2S.0 


m 


762-20 


S6.1 


762.40 


35.3 


12 


76»30 


8s.a 


768.10 


35.9 


Mar. 13, I a. m. 


761.30 


S5.8 


762-71) 


26.7 


s 


Tfli.ia 


90.A 


762.80 


26.7 


31 


760.70 


S»A 


762.70 


27 .3 


3 


760.80 


s 


76a.iO 






761.30 


763.10 


S6.9 


5 


761 .fiO 


S5.6 


761.50 


38.3 


91 


762.31) 


27.0 




28.7 


10 


763.20 


se.9 


7S9.20 


29.1 


13 


761.80 


S«.9 


759.30 


Stt.S 


Sjr. u 


759.80 


30.9 


759.20 


97.6 


4 


759.60 


SOJi 


759.30 


2T.7 


S 


760.00 


iM 


761.40 


26.9 


10 


761.60 


9T.3 


762.30 


26.7 


11 


762.50 


37^^ 


702.30 


28.3 


13 


7fl3.eO 


^ 


769.40 


88.8 






n 



i 



Although M. Van Swioden announced, in 1776, the exist- 
ence of horary variations in the north of Europe, and fixed 
the maximum and minimum at + 1 i'' ; — 6'' ; + 10'' ; — 22'' 
astronomical time, yet we owe the first precise observations to 
M. Ramond. " I liave obtained," says this excellent observ- 
er, " results very analogous to those which M. Humboldt has 
brought from the Equator, but the hours of the variation 
differ according to the season. For winter, the tropical hours 
(the hours at which the motion returns upon itself) are 9'= a. m., 
3" p. M., and 9" p. m. In summer, the fall appears to begin 
from 8" A. M,, and to continue till 4'' p- m., and does not re- 
commence till 10" p. M." 

In consequence of the singular regularity of the barometri- 
cal variations at Bogota, MM. Boussingault and Rivero have 
detected a monthly variation in the oscillations of the mercu- 
ry, the mean monthly height being greater in June and July, 
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and smaller in December aad January, when the earth is 
nearest the bud. In the following table, the mean heights 
are reduced to the zerQ of temperature. 

m Monthly Mean Heists of the Barometer at Bogota, Lot. 
|» 4" 55 SO. 



ReiulbiofOae 
Ywr. 


Parts oi a Mc- 


Mean ol'lheUs 
cillatiomiii.MU 


Mean Temp, 
of 9S wid 4I' 




limelret 


CentigTBde. 


Fanuary, 


0.560 15 


S.31 


15.T 


Feln>.tary, 


0.56048 


3.31 


15.9 




0.560(fl 


2.39 


15.3 


April, 


0.36113 
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15.2 


May, 


0.56075 
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15.1 
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0.56134 


L86 


IS.l 


miy. 
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1.S0 


14.2 


August, 


0.56111 




16.6 


September, 


0.56091 


3.59 


16.3 
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0.56071 
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15.3 


Vovember, 


0.56015 


3.41 


15.1 


December, 


0.SB013 


2.10 
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The results contained^in this table are confirmed by the obser- 
vations of M. Caldosin 1807 ; and it appears also from fourteen 
years observations of Herren Schneider, at Strasburg, that the 
monthly means are higher in September, and lower in April. 



Herrenschneider's observations, redltced 
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The following i 
to 15* centigrade. 



11 Yean. 

January, ... - 333.189 

February, ... - 333.452 

March, .... 339.905 

April, ' - - - - 332.449 

May, ..... 332.516 

June, 333.416 

July, ..... 333.1GB 

Ai^uBt, - ... -333.352 

September, .... 333.435 

October, .... 3S8.9B1 

Noveniber, ... 332.866 

December, ... 333.700 

Efrom seven years observations made at Clermont, M. Ra- 



M. Humboldt on the Horary 

oiond has ascertained that the barometer is highest in January 
and June, and lowest in April and November. 

The next Bubjeet of M. Humboldt's inquiry, is to ascav 
tain if these horary variations have any connection with the 
lunar motions. M. Toaldo had long ago averred, that, in 
Italy, the barometer was much higher in the quadratures than 
in the syzigies, and in apogee than in the perigee ; but the 
results of the observations of MM. Boussingault and Rive- 
ro made at Bogota on the subject, b)' no means confirm the 
opinion of Toaldo. They were made in the last five months 
of 1823, and the first seven months of 1824, and the following 
are the results : 

Ne* Moon Kirst Quarter Full Mcwn Second Qiurler 
Mean Height of Mrtres, Melies. Metres. Metres. 

O.aO'iia 0.5BI61 U.36199 0.362Sf2 



In a letter from M. Boussingault to Baron Humboldt, dated 
Bogota, February 9, 1825, he says, " I dare not deny that 
there is any lunar influence on the mean ^*eight of the mer- 
cury ; but I believe that this influence, ii" it does exist, is 
scarcely perceptible, because it is lost among the other causes 
of the horary variations." 

We shall now conclude this article with Baron Humboldt's 
very interesting summary of the laws, or the general relations 
of this class of atmospherical phenomena. 

1. The horary variations of the barometer are felt in all 
parts of the earth, in the torrid, as well as in the temperate and 
frigid zones ; at the level of the sea, and at heights above 
200 toises. The two atmospherical tides are not generally of 
equal duration. In comparing results of unequal accuracy, 
and obtained by thirty different observers, between 25* of S. 
lat,, and 55" of north lat., we find, for the epochs of maxi- 
mum and minimum deviations of two hours. By excluding 
five results only, the maximum in the morning falls between 
8^'' and lOJ'', the minimum in the afternoon between 3'' and 
6*' ; the maximum in the evening between ^^ and 11", and 
the minimum in the morning between 3'' and 5''. As the 
most correct type, we may adopt for the equatorial i 
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+ ai*" J ; — 4", + 10^'' ; — 16", and for the temperate zone, 
+ SOJ" ; — 31; + 9j ; — 17", astronomical time reckoned 
from noon. ^ 

2. In the temperate zone, the epochs of the maximum of 
the morning, and the minimum of the evening, are nearer, by 
1" or 2", the sun's passage of the meridian in winter than in 
summer ; but the type of the summer resembles more the type 
between the tropics. Observations on the morning minimum 
are still mucli wanted. 

3. In the torrid zone, the times of maxima and minima 
are the same at the level of the sea, and on the table lands 
1300 or 1400 toises high. We are assured that this isochro- 
nism does not show itself in some parts of the temperate zone, 
and that, at the summit of the great St Bernard, the baro- 
Tae\ev Jails at the hours whtn it rises at Geneva. 

4. The variations everywhere become slower near the con- 
cave and convex summits of the curve which represents them ; 
and in some places the mercury seems to remain stationary, 
during a time varying from 15' to 2". 

5. In general, under the torrid zone, between the equator 
iind the parallels of 15" north and south, the strongGst winds, 
storms and earthquakes, and the most sudden changes of tem- 
perature and humidity, neither interrupt nor modify the re- 
gularity of the horary variations. Whereas, in some parts of 
equatorial Asia, as in India, where the monsoons blow with 
violence, the season of the rains masks entirely the type of the 
horary variations ; and, at the some time, when these varia* 
tions are insensible in the interior of the continent, on the 
<»)asts, and in straits, they show themselves, without any alte- 
ration, in the open sea, under the same parallels, 

6. Between the tropics, a day and a night are sufficient to 
determine the times of vtaaAma and minima, and the dura- 
tion of the small atmospherical tides. In the temperate zon^ 
in 44° and 48° of lat., the phenomena show themselves in all 
seasons with much distinctness, in the means of from fifteen to 
twenty days observations. 

7. The unequal extent of the diurnal variations produces, 
in the torrid zone, at the same hours^ in different months, 
differences of barometrical height, more or less considerable. 
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The extent of the oscillationa decreases,- in proportion as ibi 
latitude, and the annual deviations due to accidental pCTtur- 
bations, increase. In the mojnma of the evcaing, the mer- 
cury is generailj a little lower than in the maxima of the 
morning. If we confine ourselves to observations that are 
precise, and sufficiently numerous to give means worthy of 
confidence, we find, that the extent of the oscillations under 
the torrid zone, between the equator and the parallel of 10", 
in the tide of 9" a. M. to !•' p. M., is, in the plains, from S-S™" 
to 3.3°"° ; on the plain of Bogota 1365 toiscs high, S.S"""; 
towards the extremity of the southern torrid zone, in the 
plains 9 millimetres. In the whole year, the diurnal varia- 
tions vary at Bogota from 0.6^""" to 3.64°"", and the means 
of the monthly oscillations vary from l.S"™ lo S.?""". The 
extent of the oscillations in the morning tides from 9*" lo 4", 
and in the evening from 4'' to 11'', are generally, under the 
tropics, in the ratio of 5 : 4 or 6:3. The mean barometric 
heights of the days vary between 0° and 10° of latitude, in the 
plains, 3. 8°"', and on the plain of Bogota 3 millimetres ; a dif- 
ference of level, therefore, of 1600 toises, has a very slight 
influence on the mean of the daily oscillations, and on the ex- 
tremes of these oscillations. The mean heights at noon, be- 
tween the tropics, are constantly some tenths of a millimetre 
higher than the general mean of the day, deduced from the 
maximum of 9'' a. m., and the minimum of 4" p. m. In ad- 
vancing from the equator to the poles, we find the differences 
of the barometrical heights at 9" a. m. and 4" p. m., between 
0" and 20= of lat., from 2.5°"" to aO"" ; between 28° and 30° 
of lat. to 1.5°"° ; in 43° and W of lat. to l.O"" ; b 48°, 49" 
0.8°"°, and in 55° of lat. to 0.3°'"'. 

9. The barometrical means of the months differ from each 
other under the tropics from LS""" to 1.5'°°' ; at Havannah, 
Macao, and Rio Janeiro, near the tropics of Cancer and Ca- 
pricorn, from 7 to 8 millimetres, as in the temperate zone. 
The extreme deviations of the year are, at the same hours, near 
the equator, from 4 to 4J millimetres. They rise sometimes at 
the extremity of the equinoctial zone, near the tropic of Ca- 
pricorn, to 21""°, and near the tropic of Cancer to 9,5 and 30 
millimetres. In the temperate regions of Surope, the limits 
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of the extrcmo monthly oscillations are, in tne ascending mo- 
tion, one-half nearer each other than under the tropic of Can- 
cer. In the limits of the ascending oscillations, tliis difference 
between the two zones is much less sensible. The interrup- 
bon of the horary oscillations presents, near the tropic of Car- 
eer (in the Gulf of Mexico) a prognostic of the proximity of 
tempests, of their force and their duration. The monthly 
means of the barometric heights diminish regularly, from July 
to December and January, on the plain of Bogota, and even 
in the southern hemisphere, on the coast of Rio Janeiro. At 
the extremity of the northern equinoctial zone, the return of 
the north winds raises the means of December and January 
above those of July and August. 

9. Under the tropics, as in the temperate zone, in compar- 
ing the extreme deviations of the barometer, month by month, 
we find the limits of the ascending oscillations two or three 
times nearer than the limits of the descending oscillations. 

10. The obsemations hitherto collected do not indicate any 
sensible influence of the moon on the oscillations of the atmo< 
sphere. These oscillations appear to be owing to the sun, 
who acts not by his mass, viz. by attraction, but as a star, ra- 
diating heat. If, ill modifying the temperature, the Solar 
rays produce periodical changes in the atmosphere, it rem^s 
to be explained why the two barometric maxima coincide al- 
most with the warmest and the coldest epochs of the day and 
the night. 

The following table w'dl afford a general view of all the 
horary results: 
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General View of the Horary Varialions in differait parts ijf 
the Globe, and at Different Heights above the Sea. 



Kumboldt and 



Horsburph. 
LatiKSilorffanJ 

Horner. 
Sabine. 



Haittilton. 
Leopold deBucli. 
Coulelle. 

Marqu^ Victor. 
Billict. 
Ram Olid. 
Herrenschneider- 

Nell de Breantif . 

SommcranilBeE- 

sel. 



Places or Obseh. 



Atlantic Equatorial 

Equatorial America, 
from 23" N. lai., S° S. 
lat.j itnd betneeo 
O.Tlfioo wises higl: 

PftyU, coast of Peru, S. 
lai. 5° 6'. 

La GtutyraN.lat. I0''36'. 

Ii^ota, N. lat., 4° 35', 
height 136B toise*. 

Indian and A&ican seas, 
N. Int. 10% S. lat. SS' 

Pacific Equatorial ocean. 

Sierra Leone, N. lat. a' 

Sir. 
Plain of Mysore N. lat. 

14°ll',heiglit«K)' * 

es, reiqy season. 
Pacific Ocean, from N. 

lut. S4° 30', to S, lat. 

aa"!)'. 

Macao, N. lat. 23° I?. 
CalcQtta,N-lat. 22°3*'. 
Equinoctial BrRsil, at 

Ilia Janeiro, S. laL 83" 

J4', and the MisGionE 

of the Coralos Ind^ns. 
Plain of Kathmandu. 
Las Palmoa, N.lata8°8 
Cairo, N. lat. 30° 3". 

[■oulou3e,N. lat. iS" 34", 

five years. 
Chamberry, N. lat. 1S° 

31', 137 loises. 
Glermonl Ferrand, N. 

kt.4J)°4G',S10Ioisee. 
Straebur^, N. lai. 45" 
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Paris, N. lat. 48° 50*, 

LnChapelle, N. lat. 49'^ 
■V. 

migKbcrg, N. ht. St" 
i', ci^bt years. 
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Art. XX.ll.— 'Notice regarding Professor Milscherlicli's 
Observatiotis on the Dimorphism of Hydrous Sulphate of 
Zinc, and Hydrous Sulphate of Magfiesia. By William 
Haidingek, Esq. F. R. S. E. Communicated by the Au- 
thor. 

Ijurimu my stay at Freiberg, I had prepared solutions of 
fiulphatc of zinc, and of sulphate of magnesia, to examine and 
measure crystals newly obtained of the hydrous salts. When 
tite solution of the sulphate uf zinc was quite concentrated, 
and the temperature of the stove rather high, on which I had 
placed the solutions for producing a alow diminution of heat, 
I likewise obtained crystals. These crystals, however, bore 
no resemblance to the ordinary ones produced at lower tem- 
peratures, but their forms belonged to the hemi-prismatic sys- 
tem, somewhat like boras, and thrir degrees of transparency 
were very low. The sulphate uf magnesia, which, on ac- 
count of the isomorphism of magnium and zinc, I examined 
under the same circumstancea, gave the same result. These 
facts, isolated as they were, I mentioned to Professor Mits- 
cherlich while at Edinbitrgli, in 1894-. He found that sul- 
phate of nickel, whose second form, a pyramidal one, had been 
described before, did not yield a hemi-prismatic species, when 
exposed in the same manner to a higher temperature. Some 
time afterwards, when he was examining the changeK produ- 
ced by heat in the double refraction of crystallized bodies, he 
observed that it remained unallered in the hydrous sulphate 
of magnesia, till at once the whole crysul, which was heated 
in oil, became opaque. On being broken, it showed the struc- 
ture of a pseudomorphous crystal, consisting of a number of 
individuals, beginning at the surface, and meeting in the in- 
side of the original crystal. Professor Mitscherlich repeated 
the experiment under various modifications, from which it 
appeared, that this change always ensued at a temperature of 
about 42° R. {126''Fahr.)bolh in the sulphate of magnesia, and 
the sulphate of zinc. When the crystal is exposed in a glass 
tube to the heat of the spirit-lamp, its decomposition takes place 
without the loss of water, except, perhaps, what has been me- 
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chanically included between the lamellas ; proving that it b 
essenbally the same mixture which forms both species, wliMe 
difference merely depends on the arrangement of tbeir pani> 
eles. Hence, MiCscherlich infers, that a movement of the 
particles within a solid body may take place, by which they 
are otherwise symmetrically arranged, and form a new spe- 
cies, which, in the above mentioned salts, alone exists above a 
temperature of 42° R. {126° Fahr.) Did our temperature never 
go below that, we would not know the ordinary prismatic salts 
at all, or, at least, they would be as difficultly obtained, as the 
Biz-eided low prisms of hydrous chloride of sodium, which but 
few chemists have had occasion to observe. After the change, 
no more cleavage is visible, and though the compound mass 
of crystals is yet . coherent, it yields to a gentle pressure, and 
crumbles into pieces. Changes produced in a somewhat ana- 
logous manner, have been observed in several dimorphous bo- 
dies. According to Mitscherlich, the sulphur obtained by 
fusion in hemi-prismatic crystals, is quite transparent, but 
after a day or two it becomes opaque- It is well known, that 
Arragonite, when exposed to a higher temperature, will at 
once fly into powder, while calcareous spar, heated along 
with it side by side, remains unchanged, and even retains its 
transparency. It is highly probable, that, in the first in- 
stance, prismatic sulphur, in the second, rhombohedral lime- 
haloide are formed. 

Berlin, Febrvary 19,tk 1826. 



Akt. XXIII. — Observations on the Geography of the Bur- 
rampooter mid Ike Sanpoo Rivers. By Captain R. LachlaHj 
17th Regiment. In a Letter to the Editor. 
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My Dear Sik, 
Accept of my best thanks for the perusal of the Sketch 
and pi-inted Extract, descriptive of Lieutenant Burlton's Re- 
searches in Assam, regarding the source of the Burrampooter, 
which I return herewith,* Knowing as you do, that, in conae- 

■ This Lithographic Map, for which I have been indebted to an esteem- 
ed correspondent in India, is entitled, " Sketch ofllie Cminfry bordering 
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quence of strong doubts raised during a short voyage up the 
Burrampooter, and confirmed by subsequent diligent inquiries, 
I bad, seTeraJ years ago, ventured to call in question the accu- 
ney of the generally received geography of that ri^'er, as 
identified with the Sanpoo of Tibet, and that I had, even 
the year before last, submitted a Memoir on the subject to 
the Asiatic Society of London, in which 1 arrived, by simple 
reasoning upon all that I had heard read and seen, at nearly the 
same conclusion respecting the real source of that river, as 
Lieutenant Burlton has done from actual survey and investi- 
gBtion near its fountain head, — you may easily ima^ne how 
much gratified I must feel at perceiving my hypothesis so 
generally confirmed ; and I shall of course wait the arrival 
of further advices from India with much anxiety and in 
terest. 

As you seem solicitous about the fate of this great gec^ra- 
phical question, it would have afforded me mucli pleasure to 
have had it in my power to give you a perusal of the Memoir 
alluded to; but, unfortunately, owing to bad health, and be- 
ing much hurried at the time it was given in, I had not 1^ 
sure to get a second fair copy made of it, and I was even 
obliged to allow a very rough draft, instead of a fair copy, of 
a Sketch Map of Assam, Sic. constructed to elucidate it, to 
on the Borrampoiiter," Bud is deicd from ihe Surveyor Ueneral's Office, 
Colcutla, June 4, 1835. It is drawn on a scale of eight British miles 
to an inch, and leprcsciiCs very distinctly the various annstomoaiog feed- 
ers which flow into the Biuram pooler near its source. The Booree Dheing 
river, and several of the etteams which flow into it, and have their origin a 
little lo the south of Brama-khoond, anastomose nilh one another in a 
most remarkable manner, so as to flow into the Burrampooter at two 
places, first near its source about Leddeea, by a branch called New Dheing 
rivet, and then, a little above Rungpoor, by. the Borte DheinR river. In 
this way there is formed nn island 70 miles long by 30, called Mowama- 
reeah, in which the town of Rungagora is Eicoated. 

About two years ago, Captain Lacblan explained to me bia theory of 
the origin of the Burrampooter and Sanpoo rivers, in which, contrary lo 
the opinions of the best geographers, he maintained that these were two 
■qUTBte rivers. This theory appeared to me eo ingenious, and so well- 
founded, that I had no doubt it would be established by (be researches 
lilely to be made during the Burman war. It was, therefore, peculiarly 
gralii^ing to me to send to Captun Lachlan the above map, which con- 
fiinu the principal point of his ihewy*— -EDiToa. 
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go in with it, without retaining any copy of that document 
at all, This I regret the more, as a single glance at that 
map, and its appended notes, imperfect and conjectural as 
were most of the materials, and rude as was its constructJon 
would have ^ven you at once a full insight into all the fea- 
tures of what I call my " Tkcon/;" whereas your Sketch, be- 
ing confined to the upper part of Assam, and, therefore, 
showing none of the leading feeders of the Burrampooter 
during its course through that country, can be of httle assist- 
ance, except in nearly exhibiting the real source of the river. 
I say nearly, because I perceive that neither that map, nor 
the printed extract, point out expressly the actual situation 
of the Burram pooler's sources. TJiis, however, it would ap- 
pear, had subsequently been established beyond a doubt, as 
I very lately observed in one of the London newspapers a pa- 
ragraph, stating that Lieutenant Burlton had discovered the 
source o^ tke Burrampooter river to be in a snowy range of 
mouTilains in lat, 28° N. and Long. 96° 10' E.; 1000 miles 
dMtantJrom [i. e. less remote than] the place where it was be- 
Jbre supposed to liavc had Us rise ! — 

Aa matters have turned out, I cannot help regretting that 
my notes on the subject were not given to the public through 
the medium of some other channel than the Asiatic Society 
of London, as, independent of the chance of their never see- 
ing the light, the delay which has already occurred has alto- 
.gether defeated the principal object I had in view, naraelv, 
the hope of ilieir speedily attracting the attention of some of 
our countrymen on service in Assam, and giving an addition- 
al spur to their investigations so near the very scene of the 
disputed geographical question. But, unfortunately, not even 
the slightest notice of the subject of the Memoir, has ever 
found its way into any of the public prints, further than that 
a Paper connected with the geography of the Burrampoo- 
ter had been read at the Society's Rooms. This, however, 
cannot now be helped. 

That you may have some general idea how far I have 
been right in my investigations respecting the Burrampooter'a 
origin, I have much pleasure in stating, without attempting 
to go into any of the lengthened details given in the Aiei 
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that perhaps the whole of my theory may be described as 
confined to the four following poinis. 

Ist, I consider the Burramjxwter of ^aam and Bengal to 
be quite distinct from the river of Tibet, known in our maps 
by the name of Burrampootcr and Sanpoo, and to have 
ita rise from firahmakocnid, among the mountains to the 
£. N. E. of Assam, nearly in the same situation as laid down 
by Lieutenant Burlton ; — and that point I have taken the li- 
berty of marking on your Sketch with a red pencil cross. 

Hd, I am induced to suppose that Major Rennel was led to 
mistake for the Sanpoo bending N. towards Tibet, either the 
northern Assamese branch of the Burrampootcr, called the 
Sobunsirree or Khobunkhirree, or that named the Dliekrung, 
one or the other of which, or perhaps the Sumderree, I am 
inclined to think, may have their origin in the great lake 
Jamdro-palte ; hut I consider the Burrampootcr to be chiefly 
indebted for the great magnitude of its channel in Bengal 
to the copious supplies it receives from the many consi- 
derable rivers which pour their waters into it within a very 
short distance of each other on the N. E. frontier of that pro- 
vince, assisted by the extraordinary abundance and protract- 
ed duration of the rains in that quarter ; before being recruit- 
ed by which iho Burrampootcr, compared with the Ganges, 
can be considered little more than a mountain torrent! — • 

3d, The Sanpoo of Tibet I consider to be altogether dift- 
linct from the Bnrrampooter, though apparently known to 
the Nepalese by the same name, and I suppose it to take a 
southerly course from Tibet into the Ava territory, some 
distance to the eastward of the sources of the Burrampootcr, 
and ultimately become the great Burmese river, the Irrawad- 
dy. While, 

4(A, I consider the chief source of the Eienduan or minor 
western arm of the Irrawaddy, to lie among the mountains 
in the immediate vicinity of Brahmakoond, and to flow from 
them in a southerly direction under the different appellations 
of Sanpoo or Shanpoo, Borolooit, Boodalopit, and Burma- 
looit, until it progressively changes to Kienduan, and falls in- 
to the Irrawaddy under that name ; and that it was this di- 
ver»ty of name, united with the puzzling mytholo^cal ori- 
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fifins often assigned to rivers by the natives of India, that !((i* 
European geographers to infer the existence of a connection 
between the Burrumpooter snd Sanpoo of Tibet> as well aa of 
aa anastomosie between the Burrampooter and the Ava river. 

How far all these opinions will stand the test of further ac- 
tual survey and local investigation, is yet to be determined ; 
and I cannot reasonably expect a confirmation of the whole; 
but enough has already been favourably decided to have 
proved very gratifying to me, and to have fully repaid roe 
fer any little time and trouble devoted to so interesting an in- 
qoiry. 

I need scarcely add, that I was mainly assisted in my in- 
quiries, while in India, by my worthy and intelligent friend, 
Mr D. Scott, who has furniBhed so many interesting and va. 
luable morceauT of research from the N.E. frontier of Bengal. 

Should you wish for any further details, I shall have great 
pleasure in furnishing you with them as far as in my power. 
T» the meantime, I trust that the readiness with which I 
make the present communication will be accepted as an ear- 
nest of the willingness with which I shall attend to your fu- 
ture wislies ; being, my Dear Sir, 

Yours very sincerely, 

R. LACKLid 

EmSBUKGH Castle, Feb. 20, 1B36. 
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Abt. XXIV. — On a Property of Light, exhibited in the Ex- 
amination of 3)nall Luminous Points by Telescopes. * By 
PsoFEsaoit Amici of Modena. 

i-HE property of light, which I propose now to explain, and 
which I observed some time ago, enables us to distinguish the 
discs of the satellites of Jupiter, which have a sensible diame- 
ter from those of the fixed stars, whose diameter is ioappre- 
ciabls by our eyes. 

In observing the iitars with my telescopes, to which I have 

* This notice is an abstract of pari of Professor Amici's Wemoir on the 
ofJnpHer'i SottlHki in iht Da</-iime. 
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a^fiptiKt a di¥idetl s^^fcglqss microaieter, J bavs r(^B?rl(e^, 
n^en ike i»4gnifyii|g [ipwec v^ sifHitieQt bt fna^te tt^e p^^r 
npjnenRn perpeptiblpj tUat, if I doubled tl)e imagg, Vjf *pftt 
rg^ng the eemi-lenses, the lumjcuiiis di^cs became elaog^tcf}) 
aiid AiismiK^d a<i Qv^l furni. The small di^m^cf of tlie ellipse 
thus formed is equal to tbs diameter of the primitive dU(^ 
Thi9 ^ItMigaiioB alffsys takes place, provided that the tele- 
sfpffi is wt^ll centered in a direction perpeudicular to t]>^ 
afl^ion of llie Isiis of the micrometer, and it is for this re{^^ 
that the distance belweui two stars is in no way diipud^)^ 
This elongation takes place only for the Axed starSi wlipse 
dlfliBetec is inappreciable by the eye, and even when the mag- 
oifyirig powpr is from 100 to lOOQ times. With respeot tp 
Injects of an appreciable diameter, as the planets would t)f, 
tJtey are not SMbjeci to this luminous pxpansioti, which altera 
their form ; or, at le^st, I have pot been able fo observe it iq 
than. J have noticed several tiqies, that tbe discs of |.fe,e 
SBtdlite$ of Jupiter, thougli sin^Uer ip appearance than thjose 
ef the fined stars, preserve themselves perfectly circular, w4 
have their contours well defined, even \yli£n their images f^fi 
doubled. This furnishes us with an easy criterjou ^r dj^ 
figguishing between a real disc and an apparent que, ^nd, 
ep;i^ec[uently, for distinguishing, at first sight, a nev planet 
ffppi a fixed star ; for, if the planet has not a disc extremely 
ilQ^U, if we separate the lenses of the micrometer, thi; disc 
WJU preserve its form, while the image will lengthen itself, if 
the star is a fixed one. * 

f n seeking for the cause of this phpnoraenon, I found ih^t 
(he elongation of the images coidd npt arise from any proper- 
ty pf the Eemirlenseg, because the efiect takes place cy^P when 
thpyare removed, and shows itself with Newtonian teloscopea, 

• Sir William Herschel lias published, in the Philoiuphififl TrantaC' 
tioni for 1805, several experiments, for iho purpose of eatablishiug the 
limitf pf the visibility of Bmnll objects in telescopes. He finds, that tbe 
raj's reflected by the central |Kirtion of the great mirror tend to augmetU 
(he faise discs, wliUe those reflected from the circumfetence tc»dE to (lj">'* 
U^ them- The diSerent eSbctE, therefore, of the internal and external rajs, 
reputed at the surface of 3 mirror ten feet in focal length, is a criterion 
fi» dtstingiiishing n false from a real disc, provided that iheir diamelsr 
Miceeds tmt-Jourth of a ■ewnd.-'AHici. 
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when half the aperture is shiit up by a semicircle of card^'l 
which case the image resembles that formed by a semi-lens, If 
the card is turned round, so as always to cover one-half of 
the mirror, the elongation, in the image of the star, will al- 
ways take place in a direction perpendicular to the line which 
separates the open from the covered half of the speculum. 

It is easy to ascertain that this effect does not depend on 
the aberration of the light in the mirror, since, in this case, it 
would take place in the direction of the diameter of the semi- 
circle of card, and of the section of the semi-lens. 

In order to be still farther satisfied that the elongation of 
the images did not proceed from the aberration of spherici- 
ty, I placed, at the end of a refracting telescope, a rectan- 
gular aperture, one of whose sides was quadruple of the 
other, and I put it symmetrically around the axis of the tube. 
Had any aberration been sensible, it would have shown it- 
self by dilating the discs of the stars in the direction of the 
greater side of the rectangle ; but this did not happen. The 
image of the star was accompanied with two long luminous 
tails, which, in turning round the card, kept always perpen- 
dicular to the greatest side of the rectangle. 

This phenomenon, therefore, appears to me to be caused 
by the light inflected by the sides of the diaphragm, and this 
explanation is confirmed by another fact, which I have ob- 
served in using Newtonian telescopes. If, when the telescope 
is pointed to a star, the eye-glass is brought nearer the mirror 
than distinct vision requires, we perceive, in the margin of the 
luminous circle, which baa the form of the mirror, a very 
narrow band of brilliant light, which shows itself even round 
tbe sbadow of the small mirror, and of the arm which carries 
it. The same thing takes place, if the eye-glass is drawn out 
beyond the place of distinct vision. I cannot, therefore, at- 
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tribute this phenomenon to any other cause than the inflec 
tion of light by the sides of the small mirror, and its support, 
and by the mounting of the large mirror. 

If we examine attentively the formation of the image of a 
star, while bringing the eye-glass from the point of indistinct 
to that of distinct vision, we shall see that the false disc of the 
star proceeds, in a great measure, and almost entirely, from 




Obtervatiotu on Jcknmalic and Reflecting Teletcopes. 309 

those luminous bands which I have mentioned. If a method 
is not found for remedying this defect, it will become an ob- 
stacle to the unlimited magnifying power of telescopes, which 
would be obtained, if we could form mirrors »o as to give an 
image as distinct as the object itself These telescopes, in- 
deed, would always err from want of light. 

I^enomena, analogous to those which I have described, 
take place also in achromatic telescopes; and the phenome- 
non of false discs is in this case still more remarkable. The 
image of a luminous point is now accompanied with a series 
of concentric rings, ' which are easily discovered by bringing 
the eye-glass alternately within and without the place of dis- 
tinct vision. The cause of those appearances appears to be 
the same in the two telescopes, but, in the achromatic ones, 
there is a certain arrangement which favours the production of 
these rays. Experience has taught me to form double objectr 
glasses, so that I can make either one ring, or a greater num- 
ber of rings, appear, by moving the eye-glass on each side of 
the place of distinct vision, 



Art. XXV. — Observations on the Relative Perfbrma/nces of 
Achromatic and Reflecting Telescopes. By Mr Hehschel, 
Mr Smith, and Fitof essdr Amici. 

xXaving already had occasion to make our readers acquaint- 
ed with the improvements which have been made on the con- 
tinent upon achromatic telescopes, we are glad to have an op- 
portunity of laying before them an account of the fine achro- 
matic telescope of M. Lerebours, together with the opinions 
of three eminent astronomers, respecting the relative per- 
formances of refracting and reflecting telescopes. The re- 
marks of Mr South and Mr Herschel were addressed to Pro- 
fessor Shumaclier, and published in his Astronomische Nach- 
richten, and those of Professor Amici appeared in the Coire- 
tpondence Astronomlqtte of Baron Zoch. 

le diameter, says Mr South, of the object-glass of the 
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' See page 384 of ihig Nui 
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tiChlWfiAiij teieMtipe, fionfitt'nt:ted by M. Lereboora, ik>W in4ll|i> ■ 
TkbfA Obseirakffj Of PuiB, is rather better thaA 9.3 inchet 
^Hgli^, uncdViired by the cells ^tit of whic^ 8.i inclies ooljt 
ate 'in aetuHt Hbe. Its fooal length is eleeenjixt. 

The magtiifying jioivere with whloh I used it on the niglit i^ 
the 15tli of March last, att 136, 183, 224, S«, 420, and 560i 
Witfl all, exte{)t 60O, (which, by some forgetfulness^ wae not 
^plled,) VeiiU^ Was etetremdy teell defined during a Sari 
liight ; of course, Jupiter ftnd Saturn were kkU shown. The 
ti*6 stars of Caatot-, of y Leonis, of '(, Oiionia, were exhibited 
with 240, 430, and 560, as round as possible, a Leonid • pre- 
neMted by its side a light-blue star with 420, which could not 
bt trverfooked by the most careless observer, and with 560 
■brttfc atats were admirably defined. 

I ttfeed Mot inform you, that a telescope, having an object- 
glass of the diaareier above mentioned, which, with these pow- 
ett, will neatly define the Hmb of the planet Venus, and will 
give to the discs of the double stars here named images abso- 
lutely round, deserves lo be well spoketi of. Indeed, I haVe 
no hesitation in saying, that this telescope is the best achro- 
maUc I ever pointed to the Heavens ; nor mil I itnthhaid my 
tegrel. Or even the mor^ficalioii I feel in asserltng-, {h«t Eitg. 
Until, ■when I visited it in Moy last, could not prodaci an 
achromatic any thing like it. The stahd Upon which H is 
mounted is not provided with any means of giving to the tele- 
scope tquatoHal motion. 

Whilst, howeve*-, I stty thus inudt, I am far from entet^■ 
taining the sentiments of Mr Fraunhofer, as to the decided 
superiority of redactors over i^fleclors, nor can I accompany 
Mr Strove in his idea, that the Dorpat teJescope " may per* 
hapb raitk with the most celebrated of all reflecting telegcopes, 
namely, Hctsohers." It is true, I have hot had the enviable 
qtialificalicm of having seen the former ; Btill I think the Paria 
telcseopt fUHii^ea mc with dbta upon which to form gome- 
thing tike a rational conjecture. 

Its object-glass actually in use is in proportion to Mr 
Struve's, (if bH of U be eflfective,) fts settrnty to ninety-two n 
ly, a difference not very hard to be allowed for. 
* According (u Proteaior Amici, the two ttats are djitsnt 0".S' — Et 
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I have seen the nehulec in Orion ; the planets Jupiter and 
Saturn, with the Paris telescope ; and with their appearanccG 
in Air Hcrscbel's twenty feet reflector, I am perfectly famU 
liar, and the comparison is many times in favour of the lattar. 
The power of the twenty feet reflector at Slough is well 
authenticated ; and if the indefatigable astronomer of Dorpat 
will turn his probably matchless achromatic upon some of the 
faint nebulie in the constellation Virgo, or u)K)n some otbera, 
not easily resolvable into stars, he will soon satisfy himself, 
that his ideas of its space penetrating power are much ovet^ 
rated. 

The star ^ Bootjs was seen " close double" by Mr Pond 
at Liisbon, perhaps twenty years ago,* and, as I believe, with 
a Newtouian reflector of six inches aperture, and the circum- 
stances mentioned in a letter written by him to Dr Wollaa- 
ton. The instrument with which I flrst observed it, in 1810^ 
" close double," was a reflector of the worst pos^ble construe 
tion, viz., a Gregoiian reflector of six inches aperture, and 
thirty inches focal length, but a very perfect instrument, made 
for me by Mr Walson in the year 1809, and which is now 
in the possession of my friend Mr Perkins." 

After speaking of the merits of tlie telescope of M. Lere- 
bours, Mr Herschel proceeds as follows : 

" My object in writing this, is to obviate an erroneous in»- 
pression that may arise in the minds of those who read Mr 
Fraunhofer's Memoir, as to the great inferiority of reflecting 
telescopes in point of optical power to achromatics in general, 
and more especially to those constructed with such delicacy 
as his own doubtless are. Those who have witnessed the 
performance of M. Amici's beautiful Newtonian reflector 
will not readily admit this inferiority, but will feel disposed 
lo wish iliat some attempt might be made to accommodate 
such admirable instruments to the more exact purposes of as- 
tronomy, an object which appears to have been too easily lost 
.ight of. 

" Mr Fraunhoier's expressions, when speaking of the loss of 

light by metallic reflection, are, I think, too strong. Ho 

observes, that ' the most perfect metallic mirror reflects onlj/ 

* See Seientjfie IntelUgcnee, Asibokomy, § 1.— Ed. 
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a small part of the incident light, and that the greater ptti' 
is absoi'bed ;' and that, in consequence, the intensity of the 
light entering the eye of the observer, is always very small. "" 
A metallic mirror, however, reflects 0.673 of the incident 
light, or more than two-thirds, and absorbs less than one- 
third of the whole. M. Fraunhofer appears rather lo have 
in view the Newtonian construction, where tiw metallic mir- 
rors are used, and where the whole effective quantity of light 
is only 0.452 of the incident rays. * No one who has been 
half blinded by the entrance of Sirius, or of « Lyra?, into 
one of my father's twenty feet reflectors, will say that the in- 
tensity of its light is small, nor, to take a less extreme case, 
will any one who uses one of M. Amici's Newtonian refiec- 
- tors of twelve inches aperture, {a perfectly convenient and 
manageable size, and of which he has constructed several,) bt 
disposed to complain of its want of light. The ordinary re^ 
Sector used by my father in his reviews of the Heavens, was 
a Newtonian, set'en feet focus, and barely *far inches in aper- 
ture; and, consequently, equal, cherts paribus, to an achro- 
matic of 4i\ (4,254) English, or 3.939 Fans inches, and there- 
fore by no means proper to be put in competition -with M, 
Fraunhofer'scAe/^fToTjiiTcaof seven and nine inches; yet it will 
be recollected, that, with this telescope, and with a magnify- 
ing power of 460, w Leonis was discovered to be double, and 
distinctly separeted, and its angle of position measured. 

In order to demonstrate the Superiority of refracting over 
reflecting telescopes, M. Fraunhofer has selected the star 
X, Bootis, which my father has described as a double star of the 
Kxth class, (No. 104,) in his second catalogue of double 
stars, but without mentioning the division of the large star 
into two, as a double star of the .first class. It might, how. 
ever, be very easily overlooked in a review in indifferent 
weather. It is, at least, as difficult to resolve as r, Corona:, 
more so than i, either of which, with any telescope, be its 
goodness what it may, requires a favourable atmosphere for 
its separation. From this omission, however, Mr. Fraunhofer 
concludes, that the power of the telescope was insufficient to 

' The ciperiments on wbich this rcEult is founded, arc detailed ii 
ArtickOrricsialht Edinburgh Eac-jc!.'}ia:fVa, vol. xv., p. 625, 620.- 
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Cesolve it, and must, therefore, have been inferior to that of 
ati achromatic in the hands of Mr Bessel, with which it was 
recognized by that eminent astronomer as double. It will 
be seen, in reference to the Memoir on double stars by Mr 
South and myself, that this star had been long since agcer- 
tained to be double, not only by Mr Besse), but by Messrs 
Struve, Pond, and South, and, what is more to the present 
purpose, by Sir W. Herachel himself. It was only by over- 
sight that we omitted to refer, in that work, to his account 
of it, which is published in his paper " on the places of 145 
new double stars," in tlie first Vol. of the Tranmdions of the 
AsiTowymiccd Society, p. 178, and read in June 1821. 

In large reflectors, in which only one metallic mirror is 
used, the disadvantage, in point of hght, under which they 
-labour, in comparison with refractors, is, however, much less 
formidable. A reflector of eighteen inches aperture would 
be equivalent to an achromatic of ]5j, and one of 49 
inches to an achromatic of •tlj in aperture, a size we cannot 
suppose, (from any thing we have yet seen,) that it is possi- 
ble the latter should ever attain. Reflectors of eighteen or 
twenty inches are perfectly manageable, and, I apprehend, 
quite within the power of any good artist to execute, and (if 
intended only for use, and not at all for show) at no very 
ruinous expence. That which I habitually use, of the for- 
mer dimension, is my own workmanship, and though inferior 
in distinctness to the exquisite one used by my father in his 
flweeps, is by no means an instrument to be despised, In- 
deed, from the experience I have had of these telescopes, I 
am satisfied of their applicability, even to the more exact pur- 
poses of astronomy, and that great improvements in their 
construction and mechanism remain to be made. 

Having succeeded in observing the eclipses of Jupiter's Sa- 
telhles in the day-time, and iu measuring the diameters with 
one of his Newtonian reflectors, Professor Amici was desi- 
rous of ascertaining the dimensions of an achromatic telescope, 
capable of showing these phenomena with the same distinct- 

" With this view," says he, " I took a Newtonian telescope 
of my own making, having a focal distance of 30 inches, and 



I 
I 
I 



^^ on «p 



Prof. Aotici on Me Rsiativd Fe^rmtmcea 



I 



on aperture of 36 iiaes, and I compared with it an atduMiu. 
Uc telescope of the same length, having an English objeO- 
(^«es of two lenses, 2^ inches in diameter. In applying lo 
these instruments two equal eye-glasses, and directing tbem 
to the same objeci, I saw this object with most brightneas 
through ihe achromatic telescope. In order to be certain of 
this fact, I coiiistnicted a poralleiopiped, three inches long, bj- 
placiug, in opposite directions, two priems, one of colourlefis, 
and tJie other of obscure glass, such as those which ore un- 
ployed for observing the sun. This apparatus funusbed a 
regular gradation of transparency, by placing it between the 
eye of the eye-gUss, I could easily lind the opacity DecesBary 
for intercepting entirely llie light of the object which I look- 
ed at alternately with each instrument. In order to avoid all 
calculation, I diminished by diaphragms the aperture of (he 
biiglitest telescope, till the light uf the object was extinguiih- 
ed in the two apparatuses at the same division of the parall^ 
piped. After several trials I found that, in order that the r#- 
Jractor and the r^fkctor should have the same brightness, the 
first must have an aperture of 27 lines, and the second of 36. 
I am of opinion, indeed, that this ratio of 3 to 4 ought to be 
the same for telescopes Of all dimensions, as we cannot take 
into account the slight loss of light arising from the great 
thickness of the two glasses in these telescopes. 

" la order, then, to see the satellites as bright as I hare seen 
Uiem, we require an achromatic telescope of 8g inches in dj»- 
meter, aad having a tbcal distance such that tlie instrumeot 
ibay magnify 4O0 times. The great object-glass, tlierefore, of 
7g inches aperture at Naples, will show the satellites less dis- 
tinctly than mine, while the 9 inch object-glass at Dorpat will 
show them more distinctly. 

" The result obtained by Sir W. Herschel does not differ 
from the above. By the method of Bouguer bo found that 
the diameters of a double achromatic, and of a Newtonian 
reflector, must be as 7 to 10, in order to produce the same 
brig^itness with t]ie same magnifying power, or as 5 to 6, iT 
the small Newtonian mirror is nut used. Hence, in order 
that an achromatic telescope may equal his 40 foet reflevlor, 
its object-glass must he 40 English mcbes in diameter. 
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*' If reflecting telescopes, for which I have a partiality, have, 
ift geaetal, the advantage dv^ reft-actors, with rospeot to the 
distinctness of the images, m^nifymg power, and sraaUer focal 
distance, they must always yield to the latter on account of 
tl^ Binaller apertures which these, require, the facility ffitii 
which they may be applied to different instruments, and the 
immutability of the substance of their lenses, which render 
etHnparabte observations made at distant epochs, and partly 
for the c(»iveniencc of using them, arising from this, that the 
object-glass preserves always the well-centered position which 
Uw artist has given it. This last quality is so much valued 
by some observers, that they do not hesitate to prefer a mo- 
d«*ate achromatic telescope to a good Newtonian one." 

We shall now present, in a small table, the relative perfor- 
munces of achromatic telescopes, with double object-glasses, 
Mid Newtonian reflectors, according to Sir W. Herschel, Mr 
Herschel, and Professor Atnici. 

■v, llalioof diatiretert wlun tJie pet- 

farniBnce u equHl. 
AdiMmuic Rcflcctoi. 

t. Whan the refldcCot-s Imve a rHibII 1 Sir W ' 

S. When the small imrrot is not usud, a^ to 10 J 

S. Whfti the reflertoW Irave n small , , 1 Mr 

mimK-, - - 7^'ij / Herachel. 

4. When the nHector has a small 

mirror. - - 7i 
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The Mlowtng TRble ^ows tba diaikieter of an achromaUc 
ubJ€ct-glaBH that would perftM^Ai ab well as Sir WiUiam Her- 
scherB grest fbrty feet telescope, whose mirror waa^^r feel 
in diftUicter. 



Achromatic Telescope. 
Diameter- 



He Heeling Telescope. 
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Abt. XXVI. — Farther ObKrvatums on Levyne, a Nero Jfi. 
rural Species. By the Editob. 

SI. Brocniabt has lately published, in the Annales da 
Sciences NatureUes, an extract of a letter from M, Berzelius, 
dated Stoekholni, March 15th 18SS, which contains the fol- 
lowiDg passage: " The Levyne sent me by Dr Brewster is ab- 
solutely nothing more than chabasie, in which a portion of the 
lime is replaced by soda."" As this passage, from which the 
general reader would infer that Levyne was not a new mineral 
Species, has appeared in most of the Foreign Journals, it is 
necessary to correct the mistake upon which h ia founded. 

In June 1824, after I had determined Levyne to be a new 
mineral, and given it that name in compliment to Mr Levy,' 
I sent a specimen of it, along with various others minerals, to 
M. Berzelius. In the list which I retained of these minerals, 
I have marked this specimen Levj/ne avd accompanifinff cha- 
hasie. Mr Haidinger, who happened to be in Stockholm in 
August last, wrote me that Berzelius had, by some mistake, 
a^^lied the name of Levyne to chabasie, which, as he remark- 
ed, would produce great confusion. This mistake surprised 
me very much ; but the origin of it became apparent from the 
following passage of a letter which I received from M. Ber- 
Belius himself, of the date of 13th September 1825. 

" Among the minerals which you sent me, I found, among 
others, Brewsterite and Levyne. The first of these has al- 
ready been analyzed by M. Retzius, who had distinguished 
it as a particular species, under the name of preknitifbrm 
siilbite, and who had found it composed according to the fol- 
lowing formula : ^^m 

With respect to Levyne, I have myself analyzed it, and I hg*^^ 
found it to be composed according to the formula of chabasie, 
with this single difference, that it contains, at the same time, 
lime, soda, and potash. But Mr Haidinger, who has seen 
"See this Journal, \-o\. ii. p. 339, where I have staleJ, llial 1 fcntSEpc- 
I] CDDtainiiiE a Jew mimile tn/ttah, to M. Berzelius. 
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the spedmen from which I took the part analyzed, insist* 
that it is not the true Levyne. It is, however, the epecimen 
which you sent me under that name." 

It is quite ohvious from this pasange, that M. BerzeliuB has 
aoatyied the chabasie, which accompanied the Levyne, and 
probably along with it the Levyne itself. TheLevyne occur- 
red only in a small cavity of the specimen, and as ihi& cavity, 
with the crystals which it contained, could not have existed 
in the specimen when examined by Mr Haidinger, who was 
perfectly familiar with the aspect of Levyne, it appears to me 
quite certain, that M. Berzelius has analyzed a substance 
containing crystals both of Levyne and chahasie. Had he 
analyzed the chabasie alone, which was more abundant in the 
specimen than the Levyne, then the Levyne would have remain- 
ed. This opinion is confirmed by the fact, that the result of the 
analysis is different both from that of the ordinary chabade, 
and of the chabasie from the Giant's Causeway, the last of 
which I have determined optically to he a new mineral species. 
If M. Berzelius analyzed the chabnsie only, then there will 
be a third chabasie, possessing the properties whicli he as~ 
cribes to Levyne. 

In another passage of his letter to M. Brc^niart, M. Ber- 
zelius adds, " The Meaole which I analyzed, and named 
somewhere in Dr Brewster's Journal, is in the same predica- 
ment. It is merely a chabasie, rich in soda.'" According to 
our notions of mineralogical chemistry, both the niesole and 
the substances analyzed for Levyne are entitled to the dignity 
of separate species ; but it would appear from the above quo- 
tations, that M. Berzelius regards them merely a 
chabasie. 



Aht. XXVII.— On the Torpidity of the Tortmae and Dor- 
mouse. By John Murray, Esq. F. S. A. F. L. S., 8tc. Stc. 

In a little volume just published, Mr Murray has put together 

under thetitleof^^Y'^'"^"''^^^*^'"''^''^*! ^ few papers writt^ 
by him atvarious periods, on interesting subjects in NaturalHis- 
tory. .Theyaresixinnumber, viz. " On the Lightand Luminous 
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Matterof theGlow~Worm,~>K>Dl]ieLuminoatyt>f the SeA|r-tAr 
tKe Phenomena of the Chitiiaeicon,^— on the Ascent of the 3]Rr 
der into the Atmosphere,— and on Torpidity, as oaraeeted 
with the Teshtdo Gneca, or Comnion Tortoiaer Sbc From 
the last at these we extract, with (he author's permisuon, ^ 
obsePvationK on the Torpidity of the Tartoiae aiid QoFioom^ 
t^eiring to the book it*etf fur the previous details, and nueb 
ourioiiB information on the subjects of the difierent essajis. 

The tortoise may be occasionnlly tnet with in gardeiu in 
this country. Tlie Tcshido gcometHca I have certainly men 
h^e ; but the oceurrencc is rare. One of three tertoiseb (the 
common,) laid three eggs in n garden at MontrQ&e-i-<uie of 
theee 1 forwarded to Professor Jameson, of Edinburgh. The 
sine to which this croature occasionally attains is quite raov, 
strous, I remember, some years ago, to have saon one, then 
srani-torpid, exhibited near Exeter ^Change, Loudon, wbicli 
weighed, if I recollect aright, severiU hundred aieighi. Its 
shell was proportionally thick, and its other dimensions bore 
8 corresponding ratio. It was stated to be about 800 years 
old. In the library at Lambeth Palace is the shell of a land 
tortoise, brought there about the year 16SS; it lived until 
1730, and was kilted by the inclemency of the weather durinff 
a frost, in consequence of the carelessness of a labourer in the 
garden, who, for a trilling wager, dug it up from its winter 
retreat, and neglected to replace it. Another toitoiis wa* 
placed in Uie garden of the Episcopal Palace at Fnlhaiii, by 
Bishop Laud, when Bishop of that See, in 16S8( this appears 
to have died a natural death in 1753. It is not known what 
were their several ages when placed in the gardens. That of 
which I am about to give an account, I saw in the Bishop's 
garden at Peterborough, adjoining the Cathedral, in the sum- 
mer of 161!1. It died oply four or live years ago. ffhj/ this 
Episcopal predilection is a (Question perhaps not nnwortby an- 
tiquarian research ! The Testudo grseca is found in the Island 
of Sardinia — generally weighing four pounds, and its usuaJJj' 
computed age is about sixty years. 

From a document belonging to the archives of the Cathei- 
dral, called the Biihop't Bam, it is well ascertained thajt tllf 
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tortoise «t Peterborough must have beeti about SOO years old. 
Biahop Marsh's predecesaor in the See of Peterborough had 
reiB««bered it above sixty yeare, and could recognize no viri^ 
ble change. He was the seventh Bishop who had worn the 
tnitre during its sojotim there. If I mistake not, its susten- 
ance and abode were provided for in this document. Its sheH 
was perforated, in order to attach it to a tree, &c. to limit its 
ravages among the strawberry borders. 

The animal had its antipathies and predilections. It would 
eat endive, green pease, and even the leek — while it positively 
MJected asparagus, parsley, and spinagc. In the early part 
of the season, its favourite pabulum were the flowers of the dan- 
delion (Leontodon taraxacuvi^ of which it would devour twen- 
ty a.1 a meal ; and lettuce {Laduca sativa,) of the latter a good 
azed one at a time, but if placed between lettuce and the 
flowers of the dandelion, it would forsake the former for the 
latter. It was also partial to the pulp of an orange, which it 
sucked greedily. 

About the latter end of June, (discerning the times and the 
seasons,) it looked out for fruit, when its former choice was 
forsaken. It ate currants, raspberries, pears, apples, peaches, 
nectarines, &c., the riper the better, but would not taste clrer- 
ries. Of fruits, however, the strawberry and gooseberry were 
the most esteemed ; it made great havoc among the straw- 
berry borders, and would take a pint of gooseberries at inter- 
vals. The gardener told me it knew him well — the hand that 
generally fed it — and would watch him attentively at the 
gooseberry bush, where it was sure to take its station while 
he plucked the fruit. 

I eould not get it to take the root of the dandelion, nor in- 
deed any root I offered it — as that of the carrot, turnip, Stc. 
All animal food was discarded, nor would it take any liquid ; 
at least neither milk nor water ; and when a leaf was moist, 
it would shake it to expel the adhering wet. 

This animal moved with apparent ease, though pressed by 
a weight of 18 stones; itself weighed ISJ lbs. In cloudy 
weather, it would scoop out a cavity, generally in a southern 
exposure, where it reposed, torpid and inactive, -until the ge- 
nial influence of the sun roused it from its slumber. When 
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in.tliis state the eyes were closed, and the head And ntick s 
little contracted, though not drawn within the shell. Its senw 
of smelling was so acute, that it was roused from its lethargy 
if any person approached even at a distance of twelve feet. 

About the beginning of October, (or latter end of Septem- 
ber,) it began to immure itself, and had for that purpose for 
many years selected a particular angle of the garden ; it en- 
tered in an inclined plane, excavating the earth in the manner 
of the mole ; the depth to which it penetrated varied with the 
character of the approaching season, being from one to two 
feet, according as the winter was mild or severe. It may be 
added, that for nearly a month prior to this entry into its dor- 
mitory, it refused all sustenance whatever. The animal 
emerged about the end of April, and remained for at least a 
fortnight before it ventured on taking any species of food. 
Its skin was not perceptibly cold :* its respiration, eutirely 
effected through the nostrils, was languid. I visited the ani- 
mal, for the last lime, on the 9th June 1^13, during a thun- 
der-storm ; it then lay under the shelter of a cauliflower, and 
apparently torpid. 

It is very singular that the lettuce and dandelion should find 
such predilections with the tortoise. The lactescent juice of 
the former, from the opium it contains, is powerfully narcotic, 
and I have found that the extract, taraxici, applied to the 
sciatic nerves of a frog, acted in a similar manner to opium, 
by suspending voltaic excitement. It is also remarkable that 
these should have been rejected when the fruit season com- 
menced, and the strawberry and gooseberry take precedence. 
Its antipathy to cherries is equally curious, and nut less so its 
aversion to fluids ; in which last, however, we have an analo- 
gy in the alpaca, &c. 

On the whole, that narcotics or ^datives should take pre- 
cedence, of all other kinds of food, in the former part of the 
season, and those that act a different part, in the animal eco- 
nomy, toward the autumn, is' certainly surpri^g. 

• Dr Davy took the temperature of the Tetludo gcomelrica at Cape Town, 
iuMay — air 61°; the animal 62°. 5. At Columbo, in Ceylon, on 3dMarch> 
the temperature of a larger specimen waa 87", while the air was 80^ 
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As a proper sequel to the preceding, I may add my re- 
marks on 

The Temperature of the Skin oft/te Dormouse. 
In the beginning of 1894, I received two dormice from a 
friend in Derbyshire, and commenced a scries of experiments 
on the temperature developed by the skin. One of these I 
accidentally lost, it having escaped from confinement; and I 
was shortly necessitated, from various avot^ations, to resign 
the prosecution of my researches with the other. The fol- 
lowing is a note of the temperatures as recorded : — 

SlslJanunry 1824, Chesterfield, Derbyshire, at 2fi minutes past 7, p.m.; 
air of the i-oom, 48° Fahrenheit ; temperature of the dormioe under the 
breast, 103° Fahrenheit. 1 soon after lost one of my prisoners. 

At Hull, Vorkflhire, Uth Fehruary, at half-past 9, p. m. ; air Sl° Fab- 
Tcnheit,- temperature under the breast, G3''.5 Fahrenheit. The animal 
aemi-torpid. 

Ail. ITudec biCiUC. 



I 



Feh. IS. At 1 h, 15 mil 


. P.M. 


40" 


104° 


— 8 h. 30 mi 


. P.M. 


47°.S 


89° Senii- torpid 


— 3 h. 30 min 


. P.M. 


ss» 


109°.S 


— 19,-2 h. 


P.M. 


56° 


9B° 


— a:, — 10 h. 30 mil 




5i°.5 


10S° 


— 82, — IS h. 30 mir 


. r. M. 


67° 


97° 



Ob the 14th and 15th of February, the dormouse was rous- 
ed from its apparent death by heat, cautiously applied. 

The box which contained the dormice had a partition. One 
compartment contained fresi, moss, well dried, in which the 
animals reposed during daif, having formed for themselves a 
somewhat elliptical nidus. Two openings, with slides, con- 
ducted into the outer court, where the dormice had their food 
prepared for them, consisting of wheaien bread, {sometimes 
softened with water,) and a basin of milk. Great attention 
aad care were bestowed on them, and the food daily supplied. 
The sliding pannels were shut when the compartments were 
cleaned, it being easy to expel them from the one to the other, 
and thus prevent their escape. 

Though their cage was frequently in darkness during the 
day, the night season was the exclusive period in which they 
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took food. One of them had a singular expedient whatt the 
liquid was too low in the basin. It dipped its bru^y tal' 
(somewhat resembling that of a fox,) into the dish, and car- 
ried the milk in this manner to its mouth. When the dor- 
mice are torpid, they may be loaaed up into the air like a ball, 
(they are rolled up like one,) without discovering any index 
of motion or change. By keeping the dormouse in a proper 
temperature during the winter, its brumal torpidity may be 
entirely prevented ; but in this case it will not outlive the fol- 
lowing year. The dormouse is fat and in good condition 
when it enters into torpidity, and it issues from this state mi- 
serably lean. My dormice were extremely timid, yet they may 
be so tamed as to run about the table and lick the hand that 
feeds them. As to their sense of hearing, I found them pe- 
culiarly affected by the higher notes, or shrill tones. The 
eyes were like those of albinos, and injured by strong light 
and exposure to day. 

Dr Davy gives us the following detiuls of temperature, 
which approach that of the dormouse, as stated : — 



Colurabo, Ceylon, 19th Oct. 


Squin-el, 


81° 


iMf^: 


aih Feb. 


Comnioii Rat, 


BO" 


loa^j 


16th June 


Comman Hare, 


80° 


100" 


4lh Nov. 


lolineumon. 


81° 


10S= 


S6tli Feb. 


Jungle Cat, 


BO" 


B9" 



I 



Dr Davy, I think, justly inCprs that the temperature of the 
human species increases in passing from a cold, or even a tem- 
perate climate, into one that is warm ; and I tliink, too, that 
I am warranted, from my own immediate observations and ex- 
periments on myself, to add, that the temperature of man 
rises with increase tf elevation. On the summit of the Simp- 
Ion, with the ball of the instrument below the tongue, the 
temperature was 100°.5 ; on Mount Cenis, 101° ; and on the 
Great St Bernard, 108° nearly. The temperature of animals 
will, no doubt, be modified by, or have some determinate ro» 
lation to peculiarities in physiological character. 
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Art. XXVIII. — Observations on the Intensity ofMagnetUm 
in differeiit parts of the Earth's Surface. By Chuistian 
Hansteen, Professor of Astronomy in the University of 
Xorway. 

FaoFESsoR Hanstecn of Christiana, to whose discoveries and 
writings we owe so much of our present infcnmiation respect- 
ing the magnetism of the earth, has been so kind as to trans- 
mit to us the resuhs of his most recent experiments upon this 
subject, and also a corrected and more complete copy of his 
chart of the magnetic lines. 

In order to determine the intensity of magnetism at differ- 
ent places, and consequently the direction of what he calls 
the isody^iamical inag-7ietic Imes, or the magnetic lines of 
equal intensity, he had a magnetic needle of a cylindrical 
form, constructed with great care. This needle he entrusted to 
various philosophers, who counted the time in which three 
hundred horizontal oscillations were performed, in various 
parts of Norway, Sweden, Denmark, Prussia, Holland, 
France, England, and Scotland. The greater number of 
these were made by Professor Hansteen himself, many of 
them by M. Naumann, several by M. Erichsen, and a con- 
siderable number by Professor Oersted of Copenhagen, when 
he was travelling in England in 1823. Those which were 
made by this last philosopher in Edinburgh on the 4th July, 
and at which we had the pleasure of assisting, were perform- 
ed in the field behind,Coate3 Crescent, and nearly at the in- 
tersection of Walker Street and Melville Street. These pos- 
sess considerable interest, as being the most wester^ of all 
that have yet been made. 

The following table contains the result of these observa- 
tions, tbcjirst and second columns containing the latitude of the 
place of observation, and its longitude from Ferroe ; and the 
third the number of seconds in which 300 oscillations are per- 
formed by the suspended needle. 
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SO 


47 
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30 23 
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56 
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55 


56 
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S7 
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59 


14 
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59 


40 
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843.1 
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S9 
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59 


53 
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BSe 
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38 
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23 
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23 
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■K 
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29 


59 


860.7 
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23 
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GO 40 


J6 47 


911.5 


Vauge - SI 5 


37 


4 


860.8 
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35 


59 
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36 


19 
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7 
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The foDowiDg additional observations have beea scot us If 
Professsor Haasteen : 



These vanous results have been liud down on a map t 
Professor Hanstecn ; but, as they occupy only a small part ^ 
Europe* we do not think it necessary to copy his chart. Aq 
of our readers, however, may easily lay down, upon a 
Europe, the lines of equal magnetic intensity, either from t 
above tables, or more simply by the following directions: 

1. The line of 750, or the line in which 750 seconds i 
required for the performance of 300 oscillations, passes < 
fourth of a degree to the south of Paris and Rheims, 
one-third of a degree to the soiitli of Gotha and Gaslin. * 

2. The line of 775 passes about one-third of a degree soun 
of Londori, and through Amsterdam and Ltibeck. 

3. The line of BOO passes aboul the fifth of a degree r 
of York, Sparring in Jutland, and Falkenberg in Swedei 

i. The line of 820 passes through EdlnbuTgh, and a litt 
to the south of Chrjatiansand in Norway, and Carlstadt i 
Sweden. 

6. The line of 866 passes through Hirdal in Norway. 

As the lines are almost equidistant, and nearly parallel, 
the intermediate ones may be readily inserted. 

Professor Hansteen has added the following very intere 
ing table, containing the observed dip of the needle, and t 
computed magnetic intensity in various parts of the wt 
that of the equator being unity or 1.0000. A similar I 
was printed in Professor Hansteen's paper, in Poggendorif 's 
Annalen der Physiky but the column of intensity had been 
wrong computed for all the places in the north of Europe, ^ 
and we are happy to be able, through Professor HansteenV^ 
kindness, to present our readers with n corrected copy. 



■ The line of 740, of which inly o 
thrm^li BrMku. 



■ point has been determined) pa^ 



^IV!!9^ 
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ks or OaSEftfATioNs. Dip. 1 


Biiy. 
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Dip. 
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aitj. 


du Nord 


South. 

5° 50' 


.5773 


St Gotthardt 


6° 23' 
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Akt. XXIX. — On the Ma^ietisbig Power <^ the more f 
Jrixagible rays ofJAght. By Mrs Mary Somerville. 

We are delighted in having this opportunity of making o 
readers acquainted with the beautiful experiments on I 
magnetising property of the violet ray, which have beeo t 
cently made by our accomplished countrywoman, Mrs Somed 
ville. 

This subject has been Jong one of deep interest to the a 
entific world, but it has unfortunately been involved in a d 
gree of uncertainty, which is seldom attached to a point « 
experimental inquiry. 
■ Dr Morichiui, a respectable physician in Rome, discovert 
this remarkable property of the violet ray. His esperimei 
were successfully repealed by Dr Carpi of Rome, and the 
Marquis Cosimo Ridolfi at Florence ; but as M. Dhombre 
Firmas, who resides at Alais, and IVofessor Configliachi of Pa- 
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via, had both failed in obtaining any magnetic eiftct from vio- 
letlight, and as M. Berard, a most skilful experimenier, bad 
observed only casual indications of magnetism, the discovery 
of Morichini was brought into considerable discredit, both in 
Prance and England. 

Fortunately, however, for the reputation of the Italian 
physician, his experiments were performed both before Sir 
Humphry Davy, and Professor Playfair, — before the former 
in 1814, and before the latter in 1817. Sir Humphry Davy, 
whom we had the pleasure of meeting at Geneva in 1814, on 
his return from Italy, mentioned to us that be had paid the 
most diligent attention to one of Morichini'a experiments, and 
tbathe saw with his own eyes an unmagnetised needle render- 
ed distinctly magnetic by violet light. 

When Professor Playfair was at Rome, he saw the experi- 
ment performed by Dr Carpi, in the absence of Morichini, 
before a party of English and Italian gentlemen. The fol- 
lowing account of the experiment was drawn up from a con- 
versation which the writer of this notice had with thut dis- 
tinguished philosapher, and was afterwards submitted to him 
for his approbation. 

*' The violet light was obtained in the usual manner, by 
means of a common prism, and was collected into a focus by 
a lens of a sufficient size. The needle was made of soft wire, 
and was found, upon trial, to possess neither polarity nor any 
power of attracting iron filings. It was filed horizontally 
upon a support, by means of wax, and in such a direction as 
to cut the magnetic meridian at ri^t angles. The focus of 
violet rays was carried slowly along the needle, proceeding 
from the centre towards one of the extremities, care being 
taken never to go back in the same direction, and never to 
touch the other half of the i^eedle. At the end of half an 
hour, after the needle was exposed to the action of the violet 
rays, it was carefully examined, and it had acquired neither 
polarity, nor any force of attraction ; but after continuing the 
operation twenty-five minutes longer, when it was taken off 
and placed on its point, it traversed with gi-eat alacrity, and 
settled in the direction of the magnetical meridian, with the 
end over which the rays had passed turned towards the north. 
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It kIbo attracted and suspended a fringe of iron filings. The 
extremity of the needle that was expo.sed to the action of the 
violet rays, repelled the north pole of a compass needle. This 
effect was so distinctly marked, as to leave no doubt in the 
minds of any who were present, that the needle had received 
its magnetism from the action of the violet rays." 

Such was the state of this subject when Mrs Somervilie di- 
rected to it her attention; and it is no slight praise to say, that 
she has set to rest a question on which the scientific world was 
divided, and that by the sagacity and ingenuity with which she 
has conducted her experiments, she has rendered visible, even 
in our northern climate, one of the most delicate of the mag- 
netic influences, which, it was agreed on all hands, required 
for its developement the serene sky of au Italian climate. 

The following is a general outline of these interesting ex- 
periments. 

Having obtained the prismatic spectrum by means of an 
equiangular prism of Hint glass placed in a hole in the window- 
shutter, Mrs Somervilie took a sewing needle, about an inch 
long, and entirely devoid of magnetism. * Conceiving that 
no polarity would be superinduced if the whole needle were 
exposed to its action, she covered one half of it with paper, 
and exposed the other half to the violet rays of the spectrum 
cast upon a pannel at the distance of five feet. In about ttco 
hours, the needle had acquired magnetism, l/ie ecfposed end ex- 
MbUing north pdaHly. This experiment was often repeated, 
and always with the same result. 

By a similar process, ^rs Somervilie ascertained that the 
indigo rays had nearly as great an effect as the violet, and 
that the blue and green rays likewise produced the same ef- 
fect, though in a less degree. 

Mrs Somervilie next tried the yellow, oran^, and red rays, 
but neither in them nor in the calorific rays, was the slightest 
effect produced, even when the experiments were continued 
for three successive days. 

* This w.ts ascertained b^ its uttracling indiSerentl; either pole of a 
sewing nceilk initgiietiBed iii the usual way. This magnetised needle was 
pushed through a piece of cork, in which was inserted a glass cap, and it 
WBB in that slate made to revolve freely on the point of another sewing 
needle. 
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Mrs Somerville now applied the same nietliod to pieces of 
clock and watch springs, about IJ inches long, and from \ to 
J of an inch broad,* and they were found to receive a strong- 
er degree of magnetism from the violet raya, an effect which 
waE attributed to their blue colour, and their greater extent of 
surface. Bodkins were not affected. When the violet ray 
was concentrated by a lens, the magnetic influence was impart- 
ed to the needles in a shorter time. 

In order to give additional confirmation to these results, Mrs 
Somerville esposod magnetised needles, half covered as former- 
ly, to the sun's rays transmitted through glass coloured blue 
by cobalt, and they were distinctly magnetised as before. 
Needles exposed under green glass received the same property. 

Mrs Somerville now inclosed unmagnctiscd needles in pieces 
of blue and green ribband, one half of each being covered 
with paper, and after they had hung a day in the sun's rays 
behind a pane of glass, they had acquired magnetic polarity, 
the exposed ends being north poles, as in the former experi- 
ments. When red, orange, or yellow ribband was used, no 
magnetic influence was imparted. 

In performing these experiments, Mrs Somerville found 
that the most favourable time of the day was from ten to one 
o'clock ; and that, as the season advanced, the magnetism ac- 
quired was less permanent, as the needle required a longer ex- 
posure to acquire the same degree of mi^netic virtue. 

Although Mrs Somerville has thus estabbslied a most 
important fact in science, yet the subject is by no means ex- 
hausted ; and we would recommend to her attention the zeal- 
ous prosecution of it, in reference to the examination of the 
other physical properties of the solar spectrum. 

More than twelve years ago, Dr Brewster communicated to 
the Royal Society of Edinburgh a paper, in which he endea- 
voured to show, that there existed visible rays beyond the 
spectrum, and possessing a high degree of refrangibility ; and 
that each homogeneous colour of the spectrum was accompani- 
ed with rays of greater refrangibility. This increased refrangi- 
bility was ascribed to a change produced upon the light by 

• Wlien theae )iosaessci1 any miignetisni, it was rcmoveil liy heating. 
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the collision of its particles, both at its emission from the 
8un, and at its refraction or reSection from solid bodies. The 
experiments on which these results were founded, were exhi- 
bited to tlie Honourable Lord Glenlee, and to Professor Bus- 
sel, Vice-Presidents of the Royal Society of Edinburgh ; and, 
in 1814, they were described to some foreign philosophers of 
distinguished eminence. The author, however, was desirous 
of extending his experiments before he gave them to the pub- 
lic, and his memoir is accordingly still in MS. 



aet. XXX.— history of mechanical inventions 

AND PKOCESSES IN THE USEFUL ARTS. 

1. Deicriplion of a simple Punt-Boat for itifing time and laiour. Bj 
Andrew Waddell, Esq. F. B. S. £. Communicated by the Author. 

This Punt-Boat is shown in Plate V., Fig 12. It is flO feet long, 16 feet 
broad, and IJ feet deep. 

It carries iu lading u])on deck, and it is for the purpose of transport- 
ing Uonea and other material for constructing wears or breakwaters, and 
fbr lemaving obBtructians in dry and bar harbours. 

In the interior of the boat below deck, there is a water-tight space 
built on one side, occupying about one-third of the breadth of the boat, 
and the whole of the length, which ^ace has no connection with any 
other part of the interior. 

In Ihe bottom of this space there is an opening with a valve to shut at 
pleasure, capable of admitting as much water in one minute, as will sink 
down that side of the boat, and raise the other; thereby forming an in- 
dined plane, and admitting of the stones or other material on the deck i^ 
the boat Biding easily overboard into the water, after the manner in which 
a loaded cart is emptied. 

The boat will then instantly resume nearly its upright position, and the 
valve being left open, tlie water that was admitted into the above mention- 
ed space, will run out again to the level of the water without. The 
valve is dicn to be shut, and any water that remains in the said space 
pumped out in a few niinulea , by means of a wide-chambered pump, and 
the aid of one man. 

A boat of this construction will be moat useftil in forming breakwaters, 
by dropping the stones at high water, or at any time in deep water, exactly 
on the spot wanted ; but the above mentioned valve should be mado to 
open and shut with a sciew, so that, Bhould the lading be required to be 
put overboard at different ports, the side of the boat might be sunk no 
ftirther than to admit of a man sliding the stones down one after another. 
This boat, when light, draws shout one foot and ten inches, and when 
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The bilge keels attached to the bottom of the boat, are for the purpose 
of preventing, in some measure, ila flat bottom ftoni coming in too close 
contact with the mud, when deeply laden, which otherwise might prevent 
tfae boat tVom rising with the flood-tide, when grounded in such aitua- 
tiuna ; and these bilge keels being lirmlj united to the bottom of the 
boat, aerre to strengthen the whole of itE frame. 

3. Method ofcrindensinff wood andgieing it a closentai of grain for tesiit- 
inff moulurc,Jbr the construction of furniture and other purpoK). By 
Mh James Falcoker Abtlie. 

This useful process, tor which the inventor has taken out a patent, con- 
aiste in cutting the timber into planks with patal lei surfaces. These plankf 
(repassed t>etween parallel iron or steel rollers with highly polished sur- 
ftcea, which condense the wood by their pressure. The pressure tliiu ap- 
plied must be at lirst small, and afterwards gradually increased, other- 
wise the wood will be chished or split. The best way of applying the 
principle is to place several pairs of rollers behind each other, the distance 
between each pair progressively diminishing. The aap or moisture will 
thus be fbrced out of the pores of the wood, and the ends and rides of the 
plank, end it will thus be rendered stronger, heavier, and harder, and 
less pervious to moisture, than in its natural state. Wlien used in furni- 
ture, it is less liable lo scratch, and dies not shrink. Oak and mahogany 
admit of much more compression than fir or other slight woods, and Hon- 
duras mahoganj may be rendereil as hard and heavy as the bost Spanish. 
If one of the rollers is sufficiently bright, a finished polish will be left up- 
on die surface. This plan is particularly useful in ship carpentry, for 
making wooden bolts, trenails, and dowels of a compact quality. 

3. Diacovery of a Fine Sand for Flint Glass at Alloa, superior lo thai from 
iynn Regis. By Robert Bald, Esq. F. R. S, E. Civil F.ngineer, 
At a late meeting of the Royal Society of Edinburgh, Mr Bald read an 
3CCOuntof afine sand which he had found at Alloa, and which was superior 
to the sand of Lynn Regis, so long used both in Scotland and England for 
the manufacture of flint glass. 

This material occurs among the lower slrata of the coal field of Alloa, in 
the fttrn of a whitish aanda tone, which has been long worked for building, 
and il can be so easily obtained that it may be delivered at Alloa for a shil- 
ling a ton, whereaa the Lynn Regis sand costs 90 shillings in Scotland 
Upon examini^ig this sandstone, Mr Bald found that it consisted of pure 
crystals of silex held tf^ether with only a slight quantity of matter, from 
which it could be easily separated by washing, and he immediately recom- 
mended it as a substitute for the Norfolk sand. A spcdroen of flint 
glass was accordingly made with it by Mr Marshall of the Allon Glass- 
works, and we have no hesitation in saying that it is perfectly colourless. 
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and equal to the fineat flint-glasa we have seen. Wu hav^ also eii- 
miited with the microGcope the sand itself when washed, and are aatiificii 
that it is entirely tree Df all foreign matter. 

Thii iltscovery is of great importance to the glass manufacturers of Swi- 
land, and we (ruEt that this respectable body will evince their gntitode 
la Mr Bald for tlie great beneflt which he has coDferred upon them. 



Art. XXXI.— analysis OF SCIENTIFIC BOOKS AND 
MEMOIRS. 

I. CoMiderarionf on Voleanos, — Ihe Frobabie Cauietoftkeir Phenomena,— 
Vie La-ivi which Determine their March, — the DUpotition qf their Fro. 
dkclt, — anJ their Conneclitm wilh the prtient State md pait Sittary of 
the GloU ; Treading to the Etlabliikment of a New Theory afOe Earth. 
By G< PouLETT ScaoFR, E»q. Secretary to the Geological Societj. 
London. 1HS3. 

Althouoh geology has of late years been cultivated by men of genaine 
talents, and has now begun to aeaume the form of a acience, yet it has 
not been entirely wre<tcd from tlie dominion of the Charlatans. This 
numerouB and thriving race, after being driven -from the domains of nata- 
ral philosophy, and, more recently, from those of chemistry, found a hos- 
jutable shelter among the strongholds and obscurities of geological Bpeculi- 
lion. No Eooner wus the barbarous vocabulary acquired from a f^n 
leoturcB, than every valley came under the surveillance of b pliiloaophical 
corveyor. Its strata, both visible and invisible, were speedily pourtr^ed 
in all the prismatic tints; the ^irocess by which the Almighty maile i| ' 
was goon discovered, and our young geott^t appeared before ibe pub- 
lic with this magKa charta of bia claims to be enrolled among the s^H ti 
his country. The transactions of our scientific bodies, and oil the nmno' : 
rous records of wisdom, were flUed with these precious compositicos ; nnd 
the republic of letters was threatened with a (iecond deluge from ibe 
aqueous vapour which was thus suddenly precipitated upon her territofy. I 

From the recollection of such things, it Js re&eshing to contemplate , 
geology and mineralogy under their new aspect. Men of genius andsdence ' 
have entered upon these delightliil studies ; men of fortune have jonmeyed 
into distant lands to explore their mysteries ; anTl Ihe various attainmeau 
of modern research have been called into requisition toiUuBtraletheEbue- 
ture and formation of our globe. 

The work of which we propose at present to give a copious analysis, is one 
of those excellent prod actions which appear at very distant intervals, and give 
■ new lone to scientific inquiry. Mr Poulett Scrape has not only enjoyed 
numerous opportunities of studying many of (he grand operations wbidl 
he describcB, but he has exercised unusual diligence in making hiHiscir 
acquainted wilh the Ihcta and reasonings of our most eminent geologiol 
travellers. When we say, that this work was wrillen after visiting llie 
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active Toleanos of Mtas, Vcauvius, and Stromboli, and exploring the es- 
tirct craters of Aavergnc, of Italy, of the llhuic,andoftbe North of Ger- 
many, tvc offer our readers some pledge for the accuracy of ita facts, and 
the soondness uf its reasonlngi, 

The work coiomences with a deecriptive ecoounc of the Volconic Pheno- 
mena, in nhich the author treats of the number and disperaion of Toltanic 
•ents on the surface of the globe, a detailed catalogue of which ia given 
in an appendix. The number already known ia supposed very much 
within tha' which reoUy exists, for many reasons, but particularly be- 
cause the internals of fest betwee.i eruptions are often of such long du- 
ration that the former activity of the vent ia unrecordeil, and again, be- 
cause it is probable that numerous vents exist under the sea, whose acti- 
vity, however frequent, cannot be made known to us till the peak of the 
volcano rises to within a short distance of the surface. Volcanic pheno- 
mena ale classed into subaerial, or those which take place in the open air, 
and subaqusou3. Of the former doss, which is more open to study than 
the latter, some take place from new, others tVom haLUaal vents. The 
tiBt are moat common, and most accessible to observation. Tile condi- 
tion of all habitual volcanos, or Bourcei of erupted matter, appeals to be- 
long to one or other of the three following phases: 

1. In which the eruption is permanent (as in Stromboli, tm.) 
a. In which arupliona are frequent, prolonged, and of moderate vio- 
lence, and the intervals uf repose short. 

3., In which intense eruptive paroxysms, of brief duration, alternate with 
lengthened intervals of quiescence. 

These phases are separately considered, and examples given of tha phe- 
nomena of each, as weU aa a particular tleacription of ell tile remarkable 
circumstances which accompany and characterize a volcanic paroxysmal 
eruption, and which appear to the author to present so great an anifiirmi- 
ty in all places, and at all times, as to warrant the conclusion that the 
main phenomena are invariably the same ; " no farther discrepancieB ex- 
isting, than what are fairly referable to the modifications produced by lo- 
cal acddenta, or by differences in the intensity of volcanic force developed, 
and in the mineral quality of the erupted substances." 

In Chap. II. the immediate causea of these phenomena are investigat- 
ed; and it is observed, that all their circtuustances, as well as the direct 
observations of the author himself, Spsllanzani and others, go to prove 
the existence, between every volcanic vent, of a mess of lava, or crystal- 
line rock in a state of actual ebullition ; the generation, or expansion, of 
electric fluids within ita interior producing intumescence and elevation, 
and the explosions which take place from ita surface. The nature of this 
elastic fluid haa been ascertained by direct experiment, and it appears to 
consUt almost wholly of aqucoiu vapour or iteam. The uniform dissemi- 
nation of air-vesicles through many lavas proves the vapour to have been 
generated tliroughout every part of their mass. We must then suppose 
the existence of water in combination with the other elements of the rock. 
This leads-io an examination of ihc nature of lavas; and the author Amis 
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TCHMMi to conclude, that tlie crystalline particles of which ihey are i9/^ 
posed were not formed as tbe substance cooled ; that tew or no lavas ve 
ever reduced naturally to complele/iiiinn (none in fuel but the glassy Ii- 
vas, obsidian, jiearlBtone, &c} ; but that they consist of crystalline piir- 
ticlea of various sizes, which, when the rocit is solid, contain very rainnle 
portions of waier mechanicaliy combined with their eubslarce," that is, 
raierrenitig between the parallel plane surfaces of the crystals. In this 
case, any continued accession of caloric to a mass of such rock confined 
beneath the crust of the earth, and already at an inlense temperature, 
mutt sooner or later so increase the expansive forae of the confined water, 
as to reduce more or leas of it to vopour, breaking through or heaving up- 
wards the confining crust, and causing the lava to inlumesce and rise out- 
wardly in a state of imperfect lique&ction through any fractures which 
this violent expansive effort may create in the overlying beds. The U- 
quidity of lava consists, under this idea, not in its absolute fusion, but in 
the mobility afforded to its component crystals by the intervention of 
more or liss of highly elastic vapour between the opposite facets, and the 
degree of liquidity will therefoie depend on the quiintity of vapour gene- 
rated through the substance, and the ihe of the component crystals. But 
at a certain term in the relative proportion of these circumstances, the va- 
pour will become so abundant as to enable a part of it to unite into 
bubbles, which, by their inferior specific gravity, are urged to rise up- 
wards, and escape from tlie surface of the liquefied mass in which they are 
formed. " The (]uantity of vapour dischai^l in this manner consists 
therefore at all tiroes of the surplus of that which has beeii generated in 
the lava beyond what is necessary to communicate to its component crys- 
tals the de^ee of mobility required for the union of this surplus vapour 
into parcels or bubbles, and the rise of these, when formed, to the surface." 
The explosions of all volcanic eruptions are produced by the rapid ascent 
and escape of such bubbles,' -collecting as they rise through the lava into 
prodigious volumes of vapour; and the remainder of these parcels of va- 
pour, which ore prevented from thus ei^caping by ihc superficial indura- 
tion of the exposed masses of lava, occasions the cellular and cavernous 
structure of such roclcs, both on the large and small scale. The consoli- 
daljon of liquefied lava, under these circumstances, taltes place, not only 
by loss of temperature, but also, and chiefly, by the immediate escape of 

* This, at Inei, is die lemporary sscuoiption of the aalhor, wba, in a later pan 
oribe work, obKrvcs, that be indines la euppaBe Ihc water itself may be geoeraud, 
togecber wiih ather fluids, by the voIatilizBlioii of a supeTficial pellicle of (he proxi- 
mate dysLali, and the coiDbinitiim of the oxygen and hydrogen set free by Ihii 
process, through the inlense lemperalure pervading tlie mass. Such a supposiiioo, 
if Dot supported, is perhaps not apposed by tlic present ftate of chemical koonledje; 
and would explain all Ihe phenonieoa of latat, as well ss the idea of a mcchanieal 
interposition. In short, Ihc exisleDce and general diaKminalian of water, ur ratbcr 
■team, ID lavas, is a positive fact, iiuaccptible of direct and iDconlroii^rtible proof; 
and it is indifferent to the purpote ol the author how, or 

;o be produced there. 
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the npoDT (wbich alone occmioDs the mobility of the cryEtals] o 
tuperficiil eicpoaure lo the outward air ; aubsequently, by exudat 
through ihe pores or interstices of that hardened surface, ihe proceaa ii 
propagated lo the interior of the bed of lava. Consolidation may alio 
(idee place by increase of pressure on the lava, without any chauge in its 
temperature ; the vapour being condensed till the crystals reunite, more 
or lew conformably, according as they have been more or less broken up, 
or diiiategTated, by mutual friction when in motion, and by the disaggie- 
gative force of the vapour generated »ithin them. 

Having developed these origiual ideas as to the nature of lava, which 
are supjiorted by facta and arguments, the author goes on to explain all the 
phenomena of earthquakes and volcanos, and the circumRlances of diipo- 
ution, structure, and mineral character in volcanic rocks, by the assump- 
tion, which, however, is strongly supported by a large body of evidence< 
that the interior of the globe, at no great depth from the surface, i 
«fa mass of crystalline rock at an intense temperature; and, therefore, that a 
continual supply of caloric parses off Irom the centre towards the citciun- 
ference, wherever the nature of the superficial rocks allows of its transmia- 
•ion, or temporary vents are opened for its more free escape. 

Where the superficial rooks, from their constitution, (as is presumed to 
be the case witli the schistose strata, the limestones and sandstones, — or, 
when consisting of unsCrBlified crystalline rocks, from the intumescence 
and refrigeration they have undergone,) ere very inferior conductors of oh 
loric, the heat transmitted from below will be concentrated in the beds of 
denser crystullinc rock beneath theae, anil continually augment their UlO- 
peratnre, and with it their expansive force. The overlying rocks will 
Eooner or kt«r necessatiiy yield to tbta force. At this time, the expan- 
sive fbrce will be greatest in the lower parts of the crystalline bed. The 
upper will be theretbrc raised en mauc, in a solid state. This forcible 
elevation must be accompanied by the rupture and dislocation of the over- 
lying rocks ; and every such fracture in the earth's crust must create a jar- 
ring shock and vibratory motion in them, which will be propagated along 
the prolongation of each rocky bed, with an intensity proportionate to its 
solidity ; the strata which are only in contact with those broken through, 
sharing in the vibration in an inferior degree. Theae shocks are earth- 
quakes, none of which are suppoaeil to take place without a certain, 
though often inappreciable elevation of the surface of the globe. The fis- 
sures formed in this manner will be more or less wedge-shaped; some 
opening outwardly, some downwards. The hitter allow of the sudden es- 
pansion and liquefaction of the Intensely heated rock in which they are 
formed, and by this process the fissure is filled with intumescent Ijva. 
Wtere the fissures are broken through, the upper beds of the heated crys- 
talline rork, contsmparancous veins, or subordinate masses are produced, 
where, through overlying strata of other characlcrs, injected veins or dikes. 
The friction occasioned by the resistance of the sides of the clefr to the 
nse of the crystalline matter partially disintegrates the crystals, and girea 
n finer grain to the substance of the vein than that of the including rock ; 

)L. IV. NO. II. APEIL, 1836. Y 
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ami Lilsi) often occBBJous the crystals composing the lateral parts oflhc 
vein to be more coraioinuled than those in the centre. The matter filling 
these veins is immediately consulidated both by loss uf temperature and 
pressure, and the fractured rocks are tliua repaired and strengthened. An 
JDterval of tranquillity will (hen succeed, until a similar expansion occurs. 
It IB thtis that the overlying rocks which form the surface of the globe 
mutt be pr<^essively elevated more and more, by the successive dilata- 
tions of ibe inferior lava-bed, unless some avenues are opened within a 
limited distance, for the more tranquil escape of the subterranean ca- 

Bul the formation of such apertures {vokanie apiractei) must sooner or 
later result from the continuance of thia process; for, at every crisis of 
expansion, those cracks only are repaired by the injection and consolida- 
tion of lava, which open downwards. Others which increase in width to- 
wards their upper extremity, will remain open, and effectually weaken 
- that part of the crust of rocks across which they are broken. Subsequent 
eipannana, taking effect most powerfully on these weak points, will widen 
and extend these fissuren, until some one is su&iciently deep and broad to 
permit the lavs in tlie lower parts of the fissure to rise by its intumes- 
cence into communication with the atratsphere on one or more points at 
the upper extremity, thus producing a volcanic vent or vents. 

In most instances, the fissure must be narrow, irregular, and intricate, 
and the distance great IVotn the external surface to the focus of ebul- 
lition. The intumescence will be proportionately slow, and the repres- 
sive fi)rce, consisting of the weight of the rising column of lava, and the 
secumuUtion of fVagmenls broken irom the sides of the fissure, may stiBc 
the ebullition before the bva has reached the lips of the orifice. Such 
may be called an abortive eruption, vapour alone escaping outwardly be- 
fore the fissure is closed. The author attributes the clouds of smoke or 
vapour, and projections of fragments that have been jliscbarged during vi- 
(dent earthquakes from crevices in tlic soil to a subterranean effervescence 
of this nature.* But where the width of the fissure, and other cirGum* 
stance* permit it, the lava reaches the mouth of the vent, and a regular 
volcanic eruption occurs. 

The author proceeds to examine the laws which regulate the develope- 
ment of the eruptive force. This is opposed hy the repressive force, con- 
sisting of, 

1. The supported column of liquid lava ; 

9. The reaction of the vapour generated iVom the impediments to its 
expansion ; 

* It appcurs itiac t!ie aqueous vapooi emitted fram fiasurcs in the surfue soil 
during; EBitli^uakes is in general very great; since Ferrara mentions that citiuiT- 
ilinary storms of rain immedialely follow the occurrence of these phenomena. In 
the violent earthqunke which affected the whole ooidiem coaat of Sicily in IS23, a 
remukable denie black cloud eoltectfd over the district aficct«1, and shorttf was con- 
densed into terrific deluges of rain. The same thin|< happened during the great 
eurthquakc of Catania in 1893, and that of Calabria in 1783. 
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3. The external presaure on the aarfece of the intumescent lava. 

Of these elements, the kst is the moat subject to Taristion, particularly 
ftota changee, 1. In tlie dimensions of the vent ; and, Sil, In the quan- 
tity anil weight of matter pressing on the aurfoce of the lava within the 
vent. 1. The violent rise and explosive escape of the clastic fluids must 
at first break up and enlai^e the fissure, and consequently, the energy 
of the eruption will progressively iacrease from its commencement; 
but, 2d, the weight and conaohdution of the lava protruded from 
the orifice, and above all, the immense accumulation of fragmentary Sec- 
tions within and around the vent, must, before long, give the predomi- 
nance (unless under extraordinary circumstances) to the force of repres- 
sion ; the crisis of the eruption is past, its vioUnce iliminisbeE progres- 
Hively, and it is at IcnRth wholly checked. Hence, a general law is de- 
duced, that the developement ofvolcwiic action universally tends to its 
own extinction by augmenting the opposite force of repression. 

The author then considers the condition at this time of the dilated moss 
of lava helow, or the focus. Its temperature has been suddenly lowered 
below that of the surrounding crystalline mass — it therefore abstracts ca- 
loric from thence. If this accession of caloric keeps pace exactly with the 
increase of the repressive force, the eruption is permanent. If not, the 
continual increase of the expansive force in the lower parts of the crystal- 
line bed, resohdifles the upper parts, and seals up the vent. 

But the expansive force of the focus continues to increase, and, perhaps 
at length overcomes the resi&tances opposed to it. If it break out repeat- 
edly in the same direction, it produces an Imlilual volcano, and finally a 
volcanic mountain. 

If the repressive force prevail till the focus is equalized in temperature 
to the stratum in which it lies, it shares in the general expansive force of 
that stratum. This is continually increasing, and must at length find a 
vent, generally on the same spot as before, and hence the frequency of ha- 
bitual volcanos. If on a fresh point, probably on the Continuation of tlie 
original fissure, the rocks having been shattered along that line by the 
earlier shocks ; hence the linear trains of volcanic vents so often noticed. 
The distance of the new from the 'former vent, must depend on local cir- 
cumstances in the structure, tenacity, and other elements of resistance in 
the overlying rocks. In this manner, the draught of cjdoric, pausing from 
the great reservoir below to the exterior of the globe, is ehifted from 
one vent to another ; the focus of each active volcano abstracting ca- 
loric from its inclosing walls; neighbouring vents will also more or less 
retard the activity of each other; and the extreme energy of one may 
cause the absolute extinction of the other. Other more tranquil modes of 
escape for subterranean caloric are found by the author in thermal Bprings, 
which result from the condensation of aqueous vapour percolating through 
minor crevices from the subterranean hfated lavn-rock. So long as by 
these, or other modes, the caloric passes off in the ratio in wliich it is re- 
ceived from bclowi the general expansive force remains invariable. If 
not, this force increases, and must at length prevail over the united forces 
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of repreiBion, and prodace eleTutiona of the superficial Btratu, earthqiuke^ 
Sec, The aalhoi time diflCinguighes between the geiienil at primary, and 
the local or ttcondary expansive forces, each hnving iheir peculiar fbfce: 
the first residing in the general sublernineBn bed of healed rock ; ihe se- 
cond in minor and less deeply seated fad. The laws thus deterniined 
hold good, nhatever the scale of magnitude of the phenomena thej give 
ri«e to, whether the elevation of a few square yards of rock, or of a whole 
continent; a quiescent inteml of a few horns, or of centuries. 

Every hsbitual volcano acts, therefore, as a lafetyualvc lo the globe, the 
caloric which emanates from its anterior passing off by means of this 
vent into outer space. But these eruptions are necessarily accompanied by 
circumstances teifding to impede their continuance, and they are thus, io 
the generality of cases, rendered intermittent. Where the opposing forces 
of expansion and repression are in equilibrio, the volcano is In the first of 
the phases noticed above. Wliere they oscillate frequently about an eqoi- 
libriuro, in the second. Where the oscillations are on a lai^c scale, in 
the third. The first case must necessarily be very r.ire. In the instance of 
Stromboh, our author attributes the permanence of its eruption solely to 
the peculiar form of the crater ; the aperture of llie volcano having a high 
and sloping ridge only on one side ; on the other a precipitous slope down 
to the sea, which is there unfathomable. Owing to this remarkable flgnrc, 
less than one half of the scoriiE projected from the BperlDre at each explo- 
sion fall again into it, and, consequently, there can be no accumulation of 
fragments on the aur&ce of the lava within the vent, which always re- 
mains level, or nearly bo, with tlie mouth of this aperture, without bring 
discharged otherwise than in fragments tossed up by the bubbles of va- 
pour which escape from it. The volcano of Bourbon again, a similar ex- 
ample of almost continual eruption, is shown by the author to owe this 
character lo another peculiarity of form. This volcanic mountain is a 
complete obtuae cone, and there exists at the apex an almost permanent 
Krarce of a very fluid and glassy lava, which slowly boils over the lips of 
the circular orifice, and flows rapidly on all sides down the steep sltqies 
■of the cone. Thus, in this, as in the former instance, the force of repres- 
lioti remains fixed, and that of expansion being always slightly in excess, 
the eruption is permanent. Where, however, these forces arc so nearly in 
equilibrio, a very slight addition to that of repression moy stop the erup- 
tion for a certain time, and Mr P. S. supposes that even changes in the 
density of the otmosphere will occasionally produce this effect; and that 
a permanently active volcano, whose phenomena are, according to him, 
occaeioned by the ebullition of water in the focal lavs, from constant and 
nniforro additions of caloric to it, will be as sensible as the barometer to 
variations in tlie pressure of the atmosphere on the surface of the sup- 
ported column of lava ; the ehuIKlion ceasing for a few minutes or hours 
as the density of the atmosphere increases, and increasing in energy as it 
is diminished. Observation confirms this opinion. Stromboli is made 
use of as a weather-glass, and securely rehed on by the fishermen of the 
Lipari isles; other volcanos likewise have been observed to augment their 
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activity in tempestuous weather, and, in general, to be most violent in the 
stormy season of the year. Earthquakes also have been often observed to 
coincide in time with hurricanes or violent storms ; and the author notice! 
the probability that a diminution of the pressure of the atmosphere, 
taking phce simultaneously on a large extent of the earth's surface, be- 
neath which the ever-active force of expansion is continually pressing up- 
wards, and often restrained by only the slightest degree of Euperiority in 
the combined forces of repression, may occasionally giVe the predominance 
to the former force, and determine one of those partial elevaCions of the 
crust of the globe to which he attributes the phenomena of earthquakes. 

It is remarked, that an individual volcano may occasionally pass from 
one of the phases, dietinguished above, into another ; or may even exist in 
two phaies at once, having a double system of operations, corresponding 
to two difierent foci, seated one below the other ; the bttei perhaps at a 
conaiderable elevation in the chimney or main vent of the volcano, and 
giving rise to minor and Irequent eruptions ; the former at a much great- 
et deplb, and productive of rare and violent paroxysmal eruptions. It is 
obvious that the last system inuat be in activity wherever the supply of 
ctloric is in a faster ratio than its drain through the activity of the upper 
focus. The paroxysmal eruptions leave usually a prodigiously wide and 
deep crater, »bich is subsequently filled up by degrees by the erup- 
tions of the minor and upper focus. Such alternations of minor and pa- 
roxysmal eruptions appear to have produced the ca1i:SBal crateral cavities 
of volcanic countries, most of which have one or more recent cones rising 
from witliin theii: circuit, such as Veauviua within the crater of Somma; 
the Peak of TeneriSe, and the cone of Chahorra, from the circua describ- 
ed by Von Buch ; that of Eourbon Irom the successive circuses described 
by Si Vincent; those of Volcano, Astroni, thelakeof Roneighane, &c. &c. 
The author now proceeds to examine the laws which determine the dis- 
position of vo\e.a.n\Q, products on the surface of the globe. The simple 
cone is first considered, resulting from the accumulation of fragments pro< 
jected by a series of explosions from a single aperture. lis figur* is a 
truncated cone, containing a funnel-thaped cavity called the crater. The 
line in which ihc inner and outward slopes meet is the ridge. Its r^ula- 
rity i« liable lo disturbance trom many causes, such as the fissure-ljke 
fbrm o£ the vent, which usually gives an oblong figure lo the cone ; the 
vicinity of other vents; violent prevailing winds; and, above all, the sub- 
sequent emission of a current of lava from the same orifice by which one 
side of the crater is broken down. Examples of these, and other varieties 
of figure, are given from Auvergue, Italy, &c. 

The compusition of the cone is next dwelt on, and the nature of the 
fVagments, which ore either, 1. Scoriir, or portions of lava torn ttoia the 
Burfoce of that which baa risen within the vent, by the explosive escape 
of the ascending volumes of steam. Their distinctions of shape, struc- 
ture, and size, are accounted for, particularly the difference of the scoriie 
of feldspathose lavas (pumice,) and those of basaltic composition. 3. Frag- 
ments of other rocks broken from the sides of the fissure by the filrce of 
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the ascending fluids. Tliese may consist of priicitive, Becondary, or anj 
clus of rocks. The remarkable fragraenla fouml in the conglomerates of 
Sommaj and the Eifiel, are attributed to the alteration of calcareous and 
granite fragtncnts by the volcanic heat, new minerals being produced from 
the deconipoEitioii of these, and the reoggregation of their elemente in 
Other forms. Fragments of either kind are, if the eruption contlDueg 
long enough, completely pulverized by repeated projections. The electri- 
cal phenomena, developed during eroptEons, are supposed by the author to 
be owing to this immense friction. The height to which ftagments of a 
large Bi«e are carried, exhibits the prodigious escaping force of the steam- 
bubbles. Vesuvius has been seen to launch scoriK 4O0O feet above its 
apex, Catopaxi aooo. The latter projected a mass of roCk of 1000 cu- 
bic feet to a distnnco of three leagues. This explosive force proves the 
vapour to be propelled from a great depth, and at an intense heat. A 
volcwiic cone is shown to lie stratified in plaiies parallel both to the inner 
and outer slopes of the hill ; and, owing to this pecuharity of structure, 
the character of such a hill may be recognized even from the smallest re- 
maining fVagnient. A plate gives a view of the Capo de Hiliseno, which 
offers a natural section of such a cone. The author next discusses the 
laws of the protrusion and disposition of lavas, when cspelled, m maiic, 
m a utore or less fluid slate from the volctmoj beginning with a notice on 
the tnineral nature of lavas, and their differences of specific gravity and 
texture, by which their JMditii is invariably determined. He classes 
them into the keamer lavas (basalt,) in which the ferruginous mioerale, 
nugite, hornblfinle, mica, or titunifefoue ifon, are abundant; and the 
light lavas (or trachytes,) in which the minerals are rare, and felspar, or 
some equivalent of low specific gravity, almost the sole ingreilient- The 
Jhiidiiy of a lava, or the facility with which it move^in obedience to its own 
gravitating force, is cdmpoundedof its %uif/i/^,af the mobility of its parts, 
and of its specific gravity. But the liquidity of lavas, it has been seen before, 
varies with the average comminution of Iheir crystalline particles, under 
the same cireumEtance of pressure and temperature. Hence lavas, of the 
fiame mineral quality, and therefore of equal specific gravity, when pro- 
duced under similar circumstances of temperature and pressure, will possess 
a degree of fluidity inversely proportioned (o the average size of their crys- 
tollinepftrticles, or g-min- And, nice ucria, wlien their grain is of the some 
degree of fineness, their fluidity will be proportioned lo their specific gra- 
vity, i, e. to the proportion of ferruginous minerals in their composition. 

The author illustrates these propositions, by showing, fh>m observation, 
that the basaltic lavas have generally floncil Arther, and aprcad over a 
larger surface than ihe tracbytic; and also, that the lavas of either class 
have spread in a horizontal direction, more or less, in proportion to the 
abundance of the heavier minerals in their composition, and the fineness 
of their grain. The fact has been long ago remarked, but the explanation 
of it is presumed to be novel. The dispodCion of a body of lava, emitted 
Irom an orifice in the suriiicc of the earth, is, in strictncssi determined by, 
1- The force of expulsion — 9. Its fluidity — 3. The external c' 
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that may render this fluidity more or loaa permnnenC— +. Those which 
fkvour or impede the lateral eiLCenBion to which it is urged by its fluidity. 
On the compound ioiiuence of these circumstances depend the direction 
taken by the lava, the velocity of its ptt^ess, the extenl of its superfici- 
al spread, uud, conseijuently, the figure of the rock into which it con- 
geals. According to these, lavas assume the form either of sheets, 
Htreams, hummocks, or domes. Examples are given, in numhersi of their 
modifications of form ; and it is observed, that the genera! bulkinesa of 
the trachytes is simply aecouiitcd for by their imperfect fluidity, (owing 
to a Gooree grain and low specific gravity) without presuming (hat they 
liave swelled up like a bladder from below, according to the vogue and 
anomalous idea of Humboldt and De liuch. The author provei , from his 
own observations, however, in opposition to the statements of Beudant 
and other writers, that, under favourable circumstances, the trachytic la- 
yos have often spread into bulky iheeia and slreama, (riappct el coaleiij 
particularly in the Mont Dor ; from which he gives a section where beds 
(slightly inclined awity from the centre of the mountain with a qiiaqufi- 
versal dip,) both of trachyte, (of the standard trachyte of the French geo- 
logists) and of basitit, alternate with each other, and with interposed beds 
of ashes, or volcanic conglomerate. The author mentions one vast stream 
of feldspathoGe lava (clinkstone) which appears to have flowed from the 
summit of the Mezcu, in Velai, intothe bed of the Loire, thirty mCea dis- 
tant, with an average width of six miles, and a thickness of dOO ftet; thus 
rivalling the colossal trachytes of the Andes. Clinkstone, or the laminar 
Tariety of trachyte, is presumed to have possessed in general a superior flu- 
idity, owing to the parallelism of its crystals, as a very small proportion of 
elastic vapour interposed between these would give a great mobility to the 
mass, in Ihe direclion of their longeil axei. The crystals of all lavas, in- 
deed, are supposed by our author, when in motion, lathet to slide or slip 
past one another by means of the intervention of a small quantity of Said 
between their flat surfaces, than roll over one another, as is probably 
the case with the globular particles of perfect fluids. This would natu- 
rally result from their peculiar kind of fluidity, and also explains the ex- 
treme difficulty with which lavas in motion are induced to swerve from 
the direction they have once taken. The smallest obstacle is sufficient to 
check their progress for some time, and even to consolidate the lava to 
some distance back from the obstacle. These solidified parts, when again 
broken up by the increased impetus of the lava behind, occasiana the bcec- 
ciated character of some lavas, where angular fragments are enveloped in a 
paste of tlie same material. The zoned and ribboned structure of pearl* 
stones is similarly accounted for. This sluggishness of lava currents oc- 
Gssious great accumulations of the substance □□ those points where its 
motion was checked and diverted, as in the angles of water coorsesi &c. ; 
and examples are given from the Vivarois, where huge patches of colum- 
nar basalt occupy the concave elbows of the gorges of the granite moun- 
tains, the connecting strips being shallow, or having altogether disappear- 
ed. The curious procedure of lava, when it meets with a perpendicular 
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otwtiicle, such ss a wall, which it cascades over without luueking it, ia then 
noticed and explained; as also the arched gutters and caTems often 
tbrmed from its Bubeidence; an^ its effect on grsM, trees, and fmgments of 
olher rocks ; on marshy ground, and wh?n il entera the sea or any body 
of water- lis progress btlow the water ia shown to be Bimilar to that^D 
dry land, though slower, with the same degree of fluidiiy. The water U 
heated and discoloured by it, and fi&h ot^u kille<l in iiumbers. The fos- 
sils of Monte Bolca are attributed by our author to such a catastrophe, 
since the beds in which they occur are topped by baeall and ToJcanic cal- 
careous conglomerate. 

The coiisoltdalion of lavas is nest treated of. This ia effected equally 
by the condensation or escape of its fluid vehicle. Its condensation takes 
place either by increased pressure or diminished temperulnre- Thianjode 
of consolidation is supposed peculiarly favourable to the reunion of many 
of the disintegrated crystals, the gradual diminution of the vapour bring- 
ing (he particles by slow degrees within the sphere of their reciprocal at- 
tractive forces, while the remaining elasticity leaves a sufficient mobility 
to permit of the reversion of their poles in obedience to these forces ; and 
thus a partial recrystaltization may be expected to take place. Such cryfr- 
lala, it is shown, will have iheir longest diniensiona perpendicular to the 
pressure upon that part of the l&va. 

But that portion only of the elastic fluids will be condensed, which 
cannot effect its direct escajie. This is completely prevented in some caset, 
as in dikes, &c. But where the lava is exposed to contact wirh air or 
water, this escape lakee placj to a greater or less ilegree, id one or boih of 
two modes; viz. 1. By ascent in bubbles through the liquid lava. The 
more ffne-graiiied the l^va, the more spherical the bubbles, from the 
equalization of the pressure on all sides. These vesicles are often elongat- 
ed as the lava moves onwards ; their lizc will be proportioned to the epecU 
fie gravity and liquidity, in other words, to the fluidity of the lava, and 
the same dreumslances determine the proportion of vapour which escapes 
in bubbles, to that which remains behind. Of the hitter, a part escapes in 
the 3d mode, viz., by percolation through (he Qcres and crevices of the al~ 
reody soKd exterior. This process advances from the surface inwardly, 
with a rapidity proportioned to the porosity of the resulting rock, whicli 
-^ill vary directly with the average size and irregular arrangement of its 
crystalline particles. 

From these considerations, the author deduces the following propositions, 
as to the conduct of diflerent varieties of lava, when protruded upon the 
surface of the earth. 

I. If of estremely fine groiB, and low specific graviiy, the superficial 
congelation of the mass will he raiiid", that of the interior slow; its fluidi- 
ty considerable ; air-bubbles spherical, sometimes elongated horizoDtally 
or vertically ; the scorie of such lavas is pauiice. Owing to the extreme 
slowness of the consolidation of the interior, and its great mobility of parts, 
ess perfect rccryElollizatiao, or concretionary process, will take 
place. Pearlstones, radiated or not, or variolites, will be produced ; and 
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these concretionary parts, if subsequently drawn oat by the rcnewftl 
motion Id the lava, will give rise to veined, nmrbled, and brecciated rocks. 
Numerous examples are given to show how completely these anticipations 
accord with obscrcatiou. 

e. A higher specific gravity, with an equally fine grain, increases the 
fluidity of the lava and its extent of lateral spread; the bubbles of vapour 
will rise with t!;rcater farce to the surfucG, which they will rend and break 
up, leaving it bristling with asperities from the rapidity with which the 
exposed surfaces congeal. Beneath ihis EurfLice large cavernous bliaters 
will be frequent ; and the lower part of the current, on the contrary, very 
compact. The great slowness with which "this lower part congeals will 
afibrd scope for the play of affinities, modified by the extreme fluidity 
which it derives from ils high apecific gravity, the result of which, oa ia 
shown in a subsequent chapter, will be tendency to the prismatic or co- 
lumnar divisionary airucture. The fine-grained basalts ore specimens of 
this variety. 

3. A coarse grain, coupled with a high specific gravity, by diminishing 
the fluidity of tKe kva, increases the hulk or thickness of the beds iota 
which ii is disposed, creates a porous texture, and a general dissemination 
of rude augxdar cell*, Such a mass will contract greatly on cooling, and 
exhibit wide and numerous fissures ol retreat ; by which the surface of 
the current, particularly, will be shattered inlo rude flakes or angular 
frt^ments- 

4. A lower specific gravity, together with a large crystalline grain, by 
wholly preventing the vapour from uniting or ascending in bubbles, will 
render the mass still more generally porous, and more bulky in figure ; as 
is, in l^ct, the case with the earthy trachytes, lava sperone, pipemo, &c 

5. When the component crystals are still larger, that is lees disintegrated, 
nearly the whole of the vapour will be condensed by gradual cooling, with- 
out much derangement in the position of the crystals, and the rock will, 
therefore, be more compact and freer from pores. Some of the very large- 
grained trachytes, dolerites, syenites, aod granites may be taken as cx- 
ahaplcs of this structure. If the crystals are non- conformably arranged, 
the fluidity of the lava ia at its mininium. If conformably, as in tlie 
clinkstones, and other laminar crystalline rocks, tlte fluidity may be con- 
siderable in the direction of the parallel plane surfaces of tho crystals. 

S. Some masses of crystalline rock, the author supposes, may be occa- 
sionally elevated in a tolid state (by the expansion of lava at a great depth 
beneath) without suffering any disintegration whatsoever, having either 
been previously cooled down, or being preserved from ebullition by the 
pressure of overlying strata, which are elevated tt^ether with them. Such 
a circumstance would be in complete conformity with all the laws of sub- 
terranean efiervescence, and in the granitic axes of most matuitain chains, 
we recogniie facts which can only be accounted for by such a mode of 
production. 

The aqueous vapours that escape from mo^t lavas, as theyareconsolidat- 
ed. arc accompanied by mineral substances, which b[:come more »ni more 
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abundant as the lava cools, and the quantity of stcani exhaled dimim 
Theee substaticea ore, b; the author, supposed to proceed from the inler- 
nal decompodtion of some of the ingredients of.the lava b; its intense hest, 
as the pressure crisated by the elasticity of the interstitial fluid diminishes, 
owing te its expansion and partial escape through the pores and fissures of 
the rock above. Specular iron is evidently a sublimation produced in this 
manner, ae well as the delicate crystals of hornblende, augite, melilite, and 
other minerals which occur in the cellular cavitieB and Assures of some 
lava rocks. Sulphur is similarly sublimed, and the same origin roust be 
allowed to the sulphates of lime and ammonia, the muriates of soda and 
aramonia, &c., which ore deposited often in great abundance at the sides 
and edges of the Jumarole. Other minerals resulting ftom this intemil 
decomposition are taken up in solution by the steam, and deposited in 
crystals or concretions, calcareous, siliceous, &c., in the vesicular cavities 
of the rock. The cells of moat amygdaloiils are, however, supposed to 
have been (illL'd by subsequent filtration of water, carrying in solution mi- 
neral particles from overlying rocke, and the author supposes the prcssnre 
of a high column of water, (as in lavas of sabmarine origin,) necessary lo 
cHfeet its penetration through the miaute-pores of the lava rock- 

Thc sulphuric and muriatic acids at-e also often met with among the 
emanations of the jinrmroic, and their action on the lava composing the 
mdes and borders of these crevices, produces ucw decompositions and eom- 
binations. The sulphate of alumine of the Italian and Hungarian alum 
works has this origin. These superficial alterations of lava have acquired 
for the spots where they occur, and which are always within the craters 
of eome volcano, the name of solfatara or souffiieie. 

Thermal springs, and the generality of mineral sources, are attributed by 
Mr Pouletl Scrope to the condensed vapours escaping from a subterranean 
mass of lava. Some are intermittent like the Geisers, and the cause of this 
phenomenon is dwelt on, and explained. The permanent gases evolved from 
lavas are next treated of; and an instance related by M. Bory de St Vin- 
cent, of seven or eight birds being-seen to drop suddenly, while flying over 
the volcano of Bourbon, is supposed to oSer some confirmation of the 
poetic fable respecting the Lake Avernns. 

The circumstances which determine the time occupied by lavas in cool- 
ing, will depend on the figure of Uie mass, estemal circumstances, and the 
structure and composition of the lava. Instances are quoted of currents 
retaining a great heat for a considerable time. That of Jorullo, in Mexi- 
co, is by no means cool yet, though produced in lTi9- 

The next chapter treats of the divisionary structure Assumed by lavas 
on their consolidation. This process must be accompanied, at all times, 
by a diminution of volume or contraction. Were it to commence at the cen- 
tre of a mass, no aeparation of ports need take place; but if at thesurfacc, 
ditfiirent centres of contraction must establish themselves, and fissures of 
retreat be tbrmed between them. The figures these circumscribe, tend, to 
approsimate to the hexagon. But since there is no opposition to the con^ 
tractile force, in a direction perpendicidar to the surface, which subsides 
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freely aa the mass below contracts, no fiaaure, or very few will be formed 
parallel to that surface; and by the inward propagation of the retreat, the 
hexagons mil be lengthened into hexagonal ptisms. The slower the pro- 
ceaa of solidification, and the finer the grain of the lava, the more regular 
will be the prieras, cetcrii jiaribaa ; hence the interior, or loweel parts of a 
current alone, in general, require this atructure, which does not become 
visible till denudation has enposed these parts. Thie is rarely the case 
with recent lavas ; and hence arises, according to our author, the common 
error of supposing the columnar division confined to the older basalts. 
This structure is very frequent in dikes, both in the older and recent vo- 
canic formations ; the columns being always perpendicular to the sides of 
tbe dike. When lava rests on a conves surface, the coliunns divage; 
when on a concave, converge upwards; being always perpendicular to the 
surface on which the process first acts. The author remarks, that those of 
the peaks of basalt, which ore so numerous in basallic districts, will be 
found to consist of a group of convei^eut columns ; this dispoaition afFord- 
ii^ the maximum of resistance to the action of rain and frost, in separat- 
ing the columns, and breaking up the bed, of which tlie remainder box 
probably been destroyed in this manner. More than one kind of divLsion- 
nry structure may occur in the same rock ; emaUer priitms are sometimes 
fbrmed within the large- The globiform structure is next accounted for, 
snd its accasional subdivision into radiating prisma, or concentric leaves. 
The angulo-globular structure accompanies a tendency to the formation of 
globular concretions. The tabular, lamellar, and slaty, or schistose divi- 
sionary Btruclurea, arc supposed to be confined to kvas in which the crys- 
talline particles are dispoaeil more or less conformably, owing to which 
their mobility is considerable in the direction of their parallel plane sur- 
faces, and null in the transverse direction. Hence, retreat fissures will be 
produced in abundance, parallel to the largest plane surfaces of the crys- 
tals, and few or none will be formed transverse to these. By the fre- 
quency of such transverse fissures, the cubical or rhornboidol structure is 
produced. 

Tlie author next touchc! on the question, as to the causs of the differ- 
ence of mineral composition in lavas. He inclines to attribute this variety 
to certain alterations undergone by the rock, originally of an uni&rm 
{perhaps granitic) composition, during its rise to the surface of the globe ; 
which was probably attended by repeated alternations of intumescence and 
reconsolidation, from changes in the relative proportions of the intense 
heat and pressure to which it was subjected. The principal varieties of 
lava are found in nature to have been usually produced succesBlvely, often 
eltemalely, from the same or proximate vents. The opinion of the anla- 
gonism of trachyte and basalt, put forth by Humboldt and Beudant, is 
combated by our author, nnd numerous examples adduced of their suc- 
cessive emission from the same volcano. He then notices on the error of 
limiting the production of trachyte or basalt to particular ages of the globe, 
or making " formations" of them — both ore produced before our eyes by 
recent and still active volcanos ; the error arises from the terras trachyte 
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and bawlt not IwTiiig been conBned, »b of right, to a mineral^ctil mean- 
ing. 

Having thus far traced [he laws which detemune the disposition of the 
EubEtance^ produced by a single volcanic eruption, whether in a fragwenta- 
xy form, or ns more or less liquid Urii, tlie author proBceils to examine the 
circumstances that result from the accumulation of such products, by re- 
peated eruptions from the same ?enl. The simple cone, hj this process, 
becomes enlarged into a vulcanic nmanlain, composed of hardened lava- 
streams, (each of which acU us a solid rih or buttress to the hill,) and in- 
tervening beds of conglomerate. The sides of this hill are frequently, 
during eruptions, Epht by the pressure of the column of lava, within [he 
central aperture or chimney of ihu volcano. The lava then flows oul 
through orifices, formed successively at different levels, one below (he 
other ; examples of such occurrences are given fVom the phenomena of 
^tns. Vesuvius, Iceland, &c It is a general fact, that, iu the cruplioos 
of volcanic mountains, or habitual vulcamu, the elastic fluids ore chiefly 
discharged from the central crater, but th« lava ia emitted from apertnrea 
in the side, or at the base, of the mountain. Minor and local earth<|uakeB 
are occasioned by these ri;ndiugs of (he frame- work of the mountain, which 
is even sometimes split in two. The coiieolidatiot) of the lava (hjt oocu- 
pies these fissures, pToduci;a numerous vertical dikes, which, cutting 
across its other co[n|K>neQt beds, acts as braces or tics to the frame-work, 
and increaae its general solidity. Somma presents an example of such 
dikes in great numbiTs. The Assures are in this manner hermetically 
sealed, as it were, and never open a second time. Thus, with the height 
and bulk, the strength of the mountain increases, without any conceivable 
limit ; and the author thinks it an erroneous idea, that such hmit exists, 
and thaCi at a certain height, eruptions can no longer take place, from the 
summit of the cone, since every lateral eruption adds to the strength of 
the mountain's flanks, and [o the resistance they oppose to the lateral 
pressure of the internal column of lava. Parasitic conea are thown up by 
the gOMOus explosions which take place from these lateral vents. They 
have each their crater, and each marks the source of a current of lava. 
.£tn3 has nearly seventy such cones scattered on its flanks, mi^iy of con- 
siderable size. Vesuvius exhibits but a few, but is itself a parasitic coue, 
thrown up in the centre of the old crater of Somma. The skirts and base 
of a volcanic moiintain are usually covered with conglomerates of an allu- 
vial character, deposited by torrents of water, proceeding either ttuai the 
violent rains, which usually follow an eruption, or from the malting of 
snows. These debacles of mud and water, are called by the inhabitants of 
Vesuvius, /aar d'acrpia. In Iceland, they constitute die most destructive 
part of the volcanic phenomena. Such deposits ore often carried to some 
distance tram the foot of the mountain, and' are found alternating with the 
currents of lava which have flowed farthest from the centre of eruption ;— 
trees and plants are found buried in (hem. The lurtiirbrand of Iceland 
ia of this origin, If (he sea washes the foot of a volcano, theii 
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B distance. Thi^ was the origin of the stratified tufas of Cani- 
psnii, and the environs of Home. In Hangnry, pumice conglomerates al- 
ternate wilh tertiary limestone, as baaaltic peperiiios do in AuTergne, the 
Vicenline, and the Vat Deraonii in Sicily. 

The craters of volcanic mounlainfiare Bubject to a series of changeB, by 
which they are alternately filled up and emptied again. The large crater, 
left by any paroxysmal eruption, is gradually filled by the accumulating 
products of minor eruptions, until it is replaced by a convexity of summit. 
This form ie, as we have E^n, the moit favourable to the permanence of 
the eruptive proceis ; but, at the same time, the quantity of motler acca- 
mulated above the focus, and, therefore, the obsiruction to the escape of 
the caloric in as ^ck a ratio as it is received there from below, is at its 
maxiraum ; consequently, the probability of the recurrence of a paroxysmal 
eruption, from this inferior focus, is greatest at this time, and auch a phe- 
nomenon will, therefore, probably soon occur. By this, the mountain ia 
once more gutted. The crater left by theae paroxysms, is usually a deep 
ellipEical chasm, resulting from the enlargement of the ordinal fissure of 
eruption, by the violent ascent of the elastic fluids. Examples are given, 
in great numbers, of such craters, and of the changes they hove under- 
gone. Paroxysmal eruptions of thia kind have, in some instances, blown 
into the air the whole frame of the mountain, and replaced it by a lake. 
The eruption of Vesuvius in T9 A, D., is supposed to have thus shattered 
one-half of the original cone of Somma, Imrying Pompeia and Hercula- 
neum under its fragments- Such craters are often occupied afterwards by 
lakes, particularly where the conglomerates are of a feltispathose naCore, 
eince these form, by mixture with water, a murf or clay, which is imper- 
TiouB to water. Other lake-basins, in volcanic districts, are formed by ex- 
plosions from a deep focus, on some frtsh point of die earth's surfkce, as 
are some in the Eiffel and Auvergne, which have, been drilled in this 
manner through rocks of grcywacke slate and gr.inite, the fragments of 
which are scattered on all aides. The bursting of lakes in the interior of 
volcanic craters, gives rise to what the author calls, Eluvial deposits; the 
trass of the Bhinc, the moya of America, and some tufas, are attributed to 
this origin. These conglomerates sometimes assnme a divisionary struc- 
ture on desiccation, and set very £rm!y, °o as to be uatd as building' stone ; 
the tufas, which have not been thus forcibly mixed with water, seldom 
cohere so compactly. Organic remains occur, of course, also in these con- 
^omeratea, particularly wood. The primary vent of a volcano is some* 
timea shifted laterally ; the origtnul crater remaining extinct, and usually 
reduced to the state of a aolfatara. Tenerifte and Bourbon are noted ex- 
amples of this circumstance. 

The next chapter is upon Subaqueous Volcanos, which arc supposed by 
Mr Scrope to be much more numerous than is generally imagined. Indeed, 
all insular volcanos (and most of those we are acquainted witi) are of this 
character,) have been originally produced by submarine vents. 

The observed instances of eruptions from the sea are indeed few in 
ber. Out author mentions those off St Michael, one of the Azores in 163B, 
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1730, (md 1811 ; of Snntorini, and the Isola Nuova in the ATcbipelogo ; 
Bnother off the const of Icekmd in 1763 ; and one amongst the Aleutian 
islands in ISH- But, on reflection, we must conclude, that the weight 
of the mater above (he vent, and the refrigerating effect of its contact, 
most, in all cases, condense the escaping Tolumcs of sleam, and prevent 
their rising to the suriace, and rendering the eruption visible there, except 
when the orifice of the volcano has been raised by the accumulated pro- 
ducts of repeated eruptions, to within a ebort distance of that level ; so 
that numerous eruptions maj' be continually tUcing place within the depths 
of the ocean, witliout our being aware of their occurrence in any way. 
There is no reason for concluding such eruptiona to proceed in any very 
di^rent manner from those which are lubaeriaJ. The expansive force 
and temperature of the lava must be extreme, and proportioned to the great 
excess of the repressive force occasioned by the pressure of the supported 
column of water. The Isvos, when emitted, will, therefore, fhnn the in- 
tensity of their temperature, and the resistance opposed by this dense me- 
dium to the exudation of the confined vapour, retain their fluidity mach 
longer in the open air, and, consequently, spread laterally to a far greater 
distance (torn tlie vent, with a similar inclination of sur&ce. According 
to this, lava-beds, produced at the bottom of the sea, ought to exhibit a 
greater lateral extension, compared u-ith their bulk, than those which 
have flowed from eubaerial volcanos ; and, in fact, the great horizontal 
dimensions of the flo^tz-trap formations of Ireland, Germany, Iceland, 
Faroe, the Hebrides, &e, have long been a subject of remark- Again, 
since little or no vapour can escape from thcsurface of the lava, such beds 
should show very few scoriie or scoriform parts on their upper suriice; 
and, on the contrary, vesicles, or air-cells, may be expected often to abound 
through the interior of the rock, the extreme tension of the steam causing 
its parcels to expand as the lava flows on, while the rapid consolidation of 
the surface, and the weight of the sea above, must prevent their rising up- 
wards. 

These characters also accord with the appearances of many of the flcels- 
trap rocks, aiaygdaloids, &c. which seem clearly to be the products of 
submarine vents. Of the fragments thrown up by the explosions of sub- 
marine eruptions, some will accumulate round the orifice in rude beds, 
others he diaperaed by currents, and mixed or interstratifled with other 
marine deposits. In (he north of Italy and Sicily, are frequent examples 
of ealcareo-basaltic conglomerates, (peperino) as well as of beds of basalt, 
alternating rtpealcdly with compact limestone strata. Th6 hills of the 
Phl^iean fields near Naples, the author supposes to have been thrown 
up by subaqueous eruptions from a very shallow shore, which has been 
subsequently elevated above the seo-level, by subterranean expansion. 

When the summit of a submarine volcano is raised above the surface of 
the sea, it conforms to all the laws, already investigated, which r^ulate 
the conduct of t-mhaerial vent. Its elevation takea place in one or both 
of two modes^ viz. 1. By the accumuktion of matter, protruded by re- 
peated eruptions. S. By elevation, en masse, from the expaUBion of the 
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inferior lava. Tlic luttcr modi; will bcolten accampuiucd by tlie heaving 
op of more or less extensive raassesof the neighbouring suata. Examplea 
ore given of volcanic islands, which appear to owe their elevation iVora the 
depths of the sea lo these difierent processes, Iceland, Tenerifffe, Sicily, 
and some of the Leeward laleS) are quoted as islands which have risen by 
the joint effect of both the above modes of subterranean activity ; the 
Ide of France, Pulo Nios, some of the Madeiras, and of the Hebrides, as 
instanceB of the latter mode acting alone. The author supposes the coral- 
line islands of the Pacific to be mostly based upon volcanic submarine 
eminences ; their circular or elliptical figure corresponiltiig to the ridge of 
the central crater of a volcano. Many have been subsequently raised far 
above the level of the ocean ; and the earthquakes, to which they are so 
ofken liable, prove their elevation to be owing to subterranean intumc- 
sencc, and to be still in progress, while the continual growth of fVesh 
coral on their shores, augments at the same time their horizontal extent. 

Chapter IX tresis of Volcanic Systems. 

The volcanic vents observable on the surface of the globe, are arranged 
either in detached groups, as those of Iceland, the Awres, Canaries, Cape 
Verd Isles, &c. ; or, and this is the prevailing case, in linear trains, at a 
greater or less dit^tance ; often bo close, that the products of the neighbour- 
ing volcanoG are in contact, and produce strings of volcanic mountains, 
such as occur in France, Germany, the Leeward Isles, Java, Sumatra, Ja- 
pan, Knmschatka, &c. The most remarkable series of vents of this kind on 
the globe, is that prodigious tr^n which, beginning in the Andaman and 
Nicobar Isles, runs through Sumatra, Java, Sumbawa,Sumba, Timor, and 
the whole group of the Moluccas, whence, takijig a northerly direction, it 
has produced the Philippines and Tjoochoo Isles, Japan, Jcaso, the Eurilc 
gronp, and the peninsula of Kamschatko. Thence it diverges to the east 
forming the chain of the Aleutian Isles, and appears lo be continued south- 
erly along the western coastof North America into California, Mexico, Gua- 
timala, Nicaragua, Panama, and the vast volcanic range of the South 
American Cordilleras, even to Terra del Fucgo. If| as appears most pro- 
bable, such trains of volcanic vents indicate fissures, broken through the 
EDperlicial strata by subterranean expansion, what a prodigious compound 
fracture in the crust of our globe does this immense chain of volcanos 
disclose lo us. In these systems, some few vents remain occasionally ac- 
tive, others closed, the former acting as safety-vahei lo the neighbouring 
districts. In case of their permanent obstruction, some fresh vents must 
be produced, w some former orifice re-opened ; while violent earthquakes, 
and elevations of the neighbouring strata, will precede, or accompany 
this change. The author then dwells on the appearances in the con- 
stitution of the known surface of the earth, which indicate numerous 
and" forcible elevations of strata, by subterranean expansions, more 
particularly in the elevated or mountainous districts, which, according to 
him, are those points or lines that have suffered the maximum of eleva- 
tion, from the extreme developement of the expansive process beneath 
them. But since, as has been stated above, and as is shown to be con- 
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formable to observation Iron) u faricty of iiistnnces, tlie existence of sctife 
TolcBDOs obviates tile occurrence of iiucb extensive elerations of ihe n^ 
peifidal strata, b; letting off, ttirough fissures in these strata, the snpcr- 
fluous caloric which wouli! otherwise accumulate iinil produce mcces- 
•ire powerful eipBnsions of, in the great bed of lava beneath them, wc 
must expect to find such spiracles to be fVcquent in the lower leveli of 
the globe'* surfuce, and rare in those higher, — and (his is precisely tme 
io the letter; for we know of verj- ffew volcanic vents in the interior of the 
continents, or amongst mountain rongeSi while they rise in vast Dombeis 
from the depths of the ocean. If IJie Andes are urged as a striking ex- 
ception, it is replied, that this great rnnge is itself composed almost whoDy 
of volcanic, or, at least, pyTO/renovs tocVa, which, like ^tna, Tenerifle, 
&c have swelled to their itomense height by the accumulated Sections 
efyetj productive vents. 

But, notwithstanding the ilistance usually interposed between the prin- 
cipal trains of volcanic venls, an<l the elevated continental ranges, Mr 
Scrope thinks he perceives a fYequent and remarkable parallelism in their 
direction. lliUB, the volcanic trains of France, (ienaany, anil Italy, run 
deadedly parallel to the opposite ranges of the Alps and Apennines ; 
that immense chain which encircles the Pacific, is almost nnibirmly pa- 
rdlel to the neighbouring high lands of Asia and America, &c. ; and he 
is thus led to suppose, that the creation of fissures of eUoittion, and the 
'ftrotrusion through them, of crystalline rock, chiefly in a more or less so- 
lid state, together with the heaving, diabcation, and contortion of tbe 
Btrats on either side the cleft, that process, in sh^irt, to which he attri- 
butes the production of mountain ranges, was the immediate and primary 
result of partial expansions of the subterranean lava-bed at a great 
depth; while the ^f^urfi of eru^i/ion, which give rise to the properly » 
called volcanic eruptions, on different points of these cracks, were tccani- 
ary and incidental results of this process, being chiefly occasioned by tbe 
lateral drag of the superficial strata towards the line of elevatioQ, which 
the action of a powerful force, heovitig ihem upwards on this line, Wftst 
necessarily produce. The author remarks, that the generalization of this 
important fact, that the elevation, en miisse, of the solid stmia, compouDg 
the crust of the earth, has been inversely proportional lo the develops 
mcnt of the volcain'c phenomena in the sanie quarter of the globe, deTnon- 
slrates, that the subterranean bed of intensely heated crystalline rack, 
(or lava,) whose local existence was proved in the early part of hia eany, 
must extend generally beneath the whole surface of the i^lobe- Tbe 
transmiEsion of caloric to this bed, from within, appears also to have bea 
uniform and constant, having produced successive expansions in it, and 
proportional elevations of the overlying surfiices in those parts where do 
facilties existed for the outward escape of the caloric, and continual eruf 
tiotit attended with fittle or no elevation, wherever vents were created ftt 
the extravasation of the heated and intumescent matter. 

In the Xth Chapter, " on the Developemcnt of Subterranean Expui- 
won in the elevation of strata, and production of continents above the sur- 
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&ce of the oceftn," the author quits the volcanic phenomena, properiy 
called, to apply the knowledge with which the investigation of these 
phenomena has furnished him, on the nature and mode of action of sub- 
lerranenn caloric, to account for the geological features of the continental 
formations. And herein appears to consist a main distinction between 
the geolt^cal theor; brought forward by Mr Poulctt Scropi, and those of 
Hutton, or other nnters on the same subject, who may seem to have fore- 
stalled him in some of his iirincipal conclusions ; viz. that, while the latter 
elasa of theorists directed their efforts to prove thai the chief appcarancea in 
the constitution of the earth's cmst could onl;, or could most rationally, 
be exploineil by llie hypothesis of ao*intense central heat producing ele- 
vations, &c.. the author we are at prtsent reviewing, directl; demoa- 
atraten the existence of this central heat, and elevating power, from the 
phenomena of volcunoa and eerthqu:ikeG ; draws from the same source, 
GOQclusive evidence of the laws under which it acta ; and goes on to show, 
that such a power must, in the nature of things, have given rise to those 
elevations of continents and mountain ranges, with all the minor pheno- 
mena of inclined anJ distorted strsta, dikes, veins, faults, &c. which it is 
one of the chief objects of geological inquiry to account for. 

Thi« chapter commences with the remark, that the arenaceous and aedi- 
mental strata, which compose' the major port of the surface of our con- 
tinents, Bxe found to opsume a great .degree of inclination, and mere ir- 
regularities of position, as we approach the chains of mountains, or lines of 
maximum elevation and disturbance. They, however, almost uni- 
venally lean against masses of crystalline rncks, which form the geologi- 
cal axi^ of every mouiitflin- Of these rocks, some are stratified, or rather 
bare a laminar structure, na gneiss, raica-alate, Sic, and show roarhs of 
the action of some violent force upon them, in their repeated flexures, 
cracks, and highly inclined position ; others are unstratified, (granite, 
syenite, porphyry, serpentine, d tallage- rock, and greenstones, &c,) and 
usually underlie the others, or cut through them in the manner of im- 
mense dikes. The latter arc supposed by the author to be portions of the 
subterranean crystalline bed, protruded by inferior expansion, sometimes 
in a state of partial liquefaction, at others as a solid mass, through a longi- 
tudinal deli broken across the superflciiil strata. The laminated crystal- 
line rocks, whirh formed the lower portion of these strata, were forced 
likewise through the fissure by the tremendous friction of the rising mass, 
and, during this process, were folded into repeated doublings, like those 
produced in a bale of cloth or linen, by a powerful pressure, acting nearly 
in the direction of its layers. In general, the central axis of uuetratiHed 
crystalline rock, will appear like a vast dike intruded between the repli- 
cated schists on either side; at others, these protruded strata will still 
cover the axis like a mantle. Where the temperature of the esposed parts 
of the crystalline axis was intense, a superfickal intumeecencemay have taken 
place, the liquefied matter overspreading the edges of some of the over- 
lying or protruded strata, anil thus giving rise to the appearance of second- 
ary granites, syenites, porphyries, &e. Portions of lava will also be in» 
vol.. IV, NO. II. APRIL 1826. t 
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jected between the folds of the lower schists ; and into any crevicei or 
trsotoreB formed in them. At the same time, the upper strata recede, 
in • lateral diiection, from the itxia of elevation, slipping down the inclin- 
ed planes of tiicir stralificatioB, by the influence of gravity, and become 
abo more or less bent and folded together, owing to the Tesistance 
opposed to this aubsiileace, by Ihe inertia of theit distant unelevated 
parts. Curvatures and replications could, however, only take place where 
the strata were in a semi-solid stale, or where the peculiar structure of 
the rock was favourable to the partial mobility of its parts ; and this ap- 
pears to have been particularly the case with the laminar and schistose 
rocks, whose parallel* plates of mica are enabled to slip, with more or less 
fkeility, over one another; such rocks appear to have often suffered an ex- 
traordinary degree of replication. By the subsequent destruction of the 
extreme flexures of these folded strata, they seem, (o a traveller passing 
across their edges, to alternate repeatedly in a recurring aeries. Where 
the induration wijb more complete, or Ihe structure of the rock unfavour- 
able to flexibility, as in the compact and massive limestone Airmations, 
nnmerouB fractures, fissures of all sizes, often of great width, will havD 
been broken through them, and the intervening masses of strata more 
or less dislocated and disturbed in their position, Bometiiues, perhaps, 
left in isolated patches on the summit or flanks of the protruded crystal' 
line rodca. This appears to have been the origin of the insulated py- 
ramids of dolomite, which rise from the great porphyry district of [be 
Tyrol. Indeed, any one acquainted with the aspect of the limestone 
fonnatioDS of the whole range of the Alps, will ncknowkdge, that, in 
this irregularity of position and inclination, their perpendicular escarp- 
ments, and chasm-like vdUies, these vast masses of strata accord precise- 
ly with what might be expected from a mode of elevation, such as is 
here attributed to them. Thus, of the fissures broken through the 
elevated strata, those which descendeil sufllciently in depth, and open- 
ed into the inferior lava-bed, occasioned extravasations of this substance, 
producing dikei, &c. others which were too narrow and intricate to al- 
low of their occupation by the intumescent matter, were yet permeable 
to the vapours that rose from this subjacent and inleniely heated mass, 
bringing with them both earthy and metallic sublimalionst which would 
be dqrasited on the aides of the fissures, together "with fragments bro- 
ken from these sides, or fallen from their upper parts, whence the 
miveral veim. Those fissures which did not communicaie with the heat- 
ed Iava>bed, were filled in part, or altogether, by rubbish alone, and these 
are the faalli or ilips of miners'. The formation of calcareous and other 
breceia!, and veined marbles, is accounted for by the smallest of these frac- 
tures ; the still unconsolidated juices of the rock oozing into its cracks and 
crevices, and filling them with a deposit oi finer matter. The quarts 

nns of the arenaceous and micaceous rocks are attributed to the same 

roceas. 
The author goes on to draw a distinction between the prirnari/ range, 

f nsis of elevation, along which the overlying strnla were burst open and 
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1, aa\e\y by the derelopemcnt of subterranean expansion beneatbj 
and thoae gteoadary ranges, or axes of elevation, which consist in the cou- 
vnc flexaTM produced on either side of, and more or leas distant tVom, the 
priimry axis, by tlie replication of the elevated strata, as they slipped 
«My from ihia axis. Whatever expansions took place in the inferior crys- 
talline masa beneath these aeconilary convexities, were occasioned by the 
reduction of pressure on it, not by the ab&olute increase of its expansive 
hate, u in the primary axis. These secondary ridges ere more or less 
ptndlel to the primary. The occurrence of proximate rangea of elevation, 
or any other canaes productive of local Tariations in the resistance opposed 
lu ihe lateral movemenl of the strata, would occasion proportionate aber- 
rstiona from this parallelism. The intervals between these parallel rangea, 
thut is the concave flexures, or fraetureB, produced the longitudinal val- 
Ilea of mountain districts. In the north of Scotland, such vallicE, sepa- 
rated by intervening secondary ridges, are numerous and remarkable, 
forming the bHsins of the greater number of her lakes and estuaries. The 
author uppoaea even the great valley of Switxerland, on one side of the 
Alpc, and that of Lombardy on the other, to be examptea of longitudinal 
valties having this origin. The range of Jura on one side, and that of 
the Apennines on tlic other, are in this view, the secondary ridges occa- 
sioned by the replication in the strata, which were driven laterally to- 
wards the north and south, by the forcible elevation of the primary range 
of the Alps. In England, the floetz strata are suppotied, by the author, to 
have slid in a lateral direction towards the German ocean from off the 
elevated range of Devon, Waka, Cumberland, and Seolland. 

But besides the longitudinal fractures of the superficial strata, others 
will often have been formed in a direction transverse to the axis of eleva- 
tian, by local irrtguiaritieB in die mode or tinie of elevation. Uany of 
Ae transverse vallies of mountain chains are referred to tbis origin, par- 
ticularly those deep chasm-like gorges which contain lakes at the foot of 
the higher Alps, both on the north and soutli. Tlie waters of the ocean 
retreating from the surfaces, thus suddenly raised above tbeir level, would 
retire with immense impetuosity through these fissures, and enlarge and 
deepen them, leaving vast accumulations of transported Aagmenta at the 
lower extremity of such gorges, where the velocity of tlie debacle waa 
fint checked. (Diluvium of Switserlanil, i'iemont, the Italian lakes, 
&«.) Other tranaversG valUea were, perhaps, wholly scooped out by 
these retreating waters, which would excavate their channels along (hose 
lines into which tjiey were directed by the accidents of level, and the 
greater or less resistance of the rocks over which they rushed. These 
valliet, according to the author, have been enlarged and modified, and 
many others, particularly all the smaller rainiflcationa, entirely excavated, 
by causes siill in action, more especially the fall of water IVom the tky, 
and the erosive force of its descent from higher to lower levels. It is re- 
marked, that there are good reasons lor concluding that the quantity pf 
water circulatiog over the globe's surface in this manner, in given tioWB, 
hai pn^essivcly diminished, with its diminution of temperature, fttun tfae 
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earliest ages of the world ; so that we need not shrink from attributing 
to its agency effecta far exceeding in magnitude those of which it ap. 
pears capable at present. " One decided proof of the slowness of the 
process of excavation, whererer it occurs, exists in the limionlif of water- 
channels, and in such a case, and such are mcl with even amongst the 
largest river vallic9, it is idle to talk of transient deluges or debacles as 
the excavating agent." 

With regard to the periods at which the different continents may have 
been heaved upwards, our author concludes, from the analc^y of the 
volcanic phenomena, that such elevations Book place by successive shocks; 
the greater number being of minor violence, similar to the earthquakes 
which occur at present ; but some of prodigisus jiower, (paroxysmal ex- 
pansione,) and analogous to the paraxysms of habitual volcanos- If it 
is true, that outliers of the plnWic clay and chalk have been recogniMd 
on the highest summits of the Alps, it would appear that this colossa): 
chain, and perhaps with it the whole continent of Europe, owes its eleva- 
tion from beneath the sea to some catastrophe of this nature, at what 
we ore accustomed to reckon a comparatively recent geological epoch. 
The traces of diluvian action, tlie boulders of the Al])s and Sweden, 
and the alluvium of the north of Europe, may have been produceil 
by the retreat of the ocean from this elevated surface, and tht- 
fluccessive oscillatory movements lo which it must have been subjected 
before it regained its level. Other paroxysmal expansions may have oc^ 
currEd in earlier ages of the globe's history, and in the old red saudsione 
formation, it is observed, we may perhaps (race the result of such a ca- 
taatropbe. The occurrence of repeateil elevations on a large scale, is, in- 
deed, attested by numerous geological faci^. It is also probable, from 
what we know of the power by which they are occasioned, that 
they were far more frequent and violent in the early part of the history 
of the earth than they can he at present ; for, unless we suppose the pro- 
poTlion of caloric transmitted from the interior of the globe towards its 
Burfece to have been always on the increase, (which is directly the re- 
verse of the opinion professed by the author,) it is clear, that the con- 
tinual and general increase of the repressive force, by the additions made 
to the solid strata of the globe, in the products of volcanos, and incrust- 
ing springs, and also lo the body of water and atmospheric fluide which 
press upon that surface, must have proportionately diminished the ratio 
of subterranean expansion, (rom thecommenceraenlofthe process up to the 
present day. The author then adverts to the mineral nature of the ge- 
neral subterranean bed of crystalline rock, (or lava.) This he concludes 
to be probably granitic ; and supposes that some of the elevated pprdons 
of it, may, by the effect of repeated intumescences, and reconsolidations, 
under varying circumstances of temperature and pressure, by which the 
component minerals would be more or less disintegrated, decomposed, 
and their elements recombined tn new proportions, and on separate 
points, have been converted into syenite, greenstone, porphyry, compact 
felspar, serpentine, iHallage rock, &c. The analogy of ordinary volcanic 
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rockc, in which such changes, to a cert^n extent, indisputably take 
under siniilar circumstances, supporta this conjecture ; an<l siuce all the 
above varieties of rock are found in nature to graduate iuto one another, 
it ciiiiDol be iinreaBonnble to suppose all may httve been elabomted tVom 
the same raw matrriaL 

The work would appear to have terminated naturally here, at least 
the author is anxious to keep the part of which we have now given a sum- 
mary, anil in which he lias endeavoured to confine himself within the 
bounds of strict logical inference, (deducing from the evidence of the vol- 
canic phenomena, a certain degree of knowledge as to the nature and 
mode of operation of subterranean caloric, and applying this knowledge 
to account as well for the <lctail of these phenomena, as for the inequali* 
ties in the surface of the globe,) sepaMte from the concloding chapter, 
which cuDlaius theoretical matter of a more general and less substantial 
character; in short, an attempt to sketch theoutlineof what may be called 
rhe History of the Globe. 

To this, indeed, the author was naturally led by the results of his pre- 
vious investigations ; for having proved the existence of a vast subterranean 
reservoir of caloric, the effect of which is still to occasion violent ahanges 
in the superlicisl crust of the globe, and which appears to have Ibrmerly 
produced similar changes of tar greater magnitude, it-is impossible not to 
suppose the same cause lo have had a large share in the original formation 
and disposition of that crutit. In fact, tlie elevating prrKiess, which, in the 
foregoing chapter, is shown lo have produced the present irregular dia- 
position of the superticial rocks, prcsupposea a peculiar arrangement of 
these beds, previous to their elevation above the sea level. 

The crust of the globe must then have been composed of concentric 
coats, consisting of, lit, The secondary and transition series of strata; 
lidls. The aeries of laminar and schistose cri^stalline rocks, viz. gneiss, 
mica-talc and dilorite. schists, &c> ; Sdl>j, and finally, the granitoidal 
matter, contined at an intense heat by the compression of the overlying 

The origin of the sedimenlal and arenaceous deposits of the ocean, com- 
posing (he first series, discloses itself by the organic remains contained in 
them, and their analogy (o the actual deposits of our rivers, lakes, and 
seas. The fragmentary rocks apparently owe the magnitude of the scale 
on which they have been sometimes produced to the violent oscillatory 
movements (o which, us has been noticed above, the ocean must have been 
subjected by any paroxysmal elevation of a large portion of its bottom. 
Even where the elevation todt effect only on strata already raised above 
the sea-level, the effect on the waters of the globe would be still most 
powerful ; for the radiua of the globe teing dilated on that yoini, a propor- 
tional body of water must rush immediately towards the opposite, or an- 
tipodal point, to preserve the equilibrium of the globe, and a series of vio- 
lent oscillatory movements must take place general to the whole ocean, and 
producing a permanent alteration in the relative levels of land and water 
all over the earth ; these effects being proportioned to the mass of mat- 
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'Oft raised, and ths Rin<7aiit of lu oleTntion. Tho cosner fragments tnuw 
[Wrted b; such niovh^ mMfs, will have btieu deposiied id the loDgitudi- 
ntl vallies of mountuin raii(;e», and wherever the currenM were Urst crat- 
liiilerably checked. The finer detritua will have afterwards autwided, 
when the oceau had regained its equihbrium, and mixed with the prsoipi- 
intions whkh were taking place MDiemporaneouiiy tVom its waters, and 
with the bituminous anil calcareoUE nietter, pioeeeding fVom the ilecouipasl- 
tlon of TCgetsble and animal aubEtanceE, the BhellH of moUuscte, i»> 
rslline bodies, &c. produced the aedimeniary tbrmations. As the depih of 
these beds of pulpy matter increaaed, the consequent prcBsure upon dK 
lownt ef thetn, by brinjjing the similar particles slowly and gradually 
within the sphere of (iction of their mutual attractive forccB, occasimied 
the sDOcessive formation of separatwhorizontal concretionB, or ttiata, more 
or len folly consolidated, which some subsequent expaurion elevated 
abofe the sea-level, where ihey lost by drainage all ihe water they contain- 
ed, and were by deaitcation Blill farther indurated- 

The author opposes the Huttonian theory, that these strata were har- 
dened by heat fhim the interior of the globe, which he iMnka wholly 
dtqncMM by the occnrrence of clayl and shales beneath indtiratcd straUi. 
The consolidaiion of limeatonee, sandaloncs, &C' he attribute* solely to 
a cdncretionajy action, accompanied by a more or less imperfect crystoUi- 
ZBtioB of the very flnrst particles which act as a cemeut to the coarse. 
The more complete the process of crystallization, the wore solid and 
compact the rock ; and therefore the latter the proportion ol precipitat- 
ed matter, (whit:h, aa being much finer than an; sediment, is more fa- 
vourable to crystallization) the more crystalline ami the harder will be 
the strata. It is well known that, amongst the scnitilie<l rocks, the older 
are generally the most cryalalhne, and henct we should expect the 
quantity of matter precipiUIed by the waters of the ocean to have been 
greater in farmer times than now. The author attributes this to the high- 
er temperuture of the ocean in those ages, and the greater quantity of nu- 
BDral matter carried into it in a state of solution by the vapours evolved 
from the interior of the globe. Even the inore completely crjatalline 
rocks, such aa statuary timestone, quartz rock, and'roek suit, appear Id 
the author in the light of |»ecipitatianB from the primitive occau, where, 
at this lime, the sedimentary matter predominated, mica, talc, and chlo- 
rite alates were deposited. With regard to gneiss, the lowest of ihe Ktrali- 
ficd rocks, the author considers it to share in a very slight degree ia 
the character of a sedimental rock, to have been in short a gmdM 
which, after a great degree of intumesePnce, was recoiiaolidated by the 
pressure it sustained between the expansive force of the granite beneatll, 
and the weight of the solid strata which hud settled above it, as well m of 
the ocean and atmosphere. 

The author then geiieraliaes these views as to the origin of the difiertot 
rock fonaatioDB, in a " Sketch of a Theory of the Globe," of which the 
following is a brief abstract. 

The moas of the gk>be, or at least its external wne to a great d^th^ii 
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supposed to have been originally gruDitic, and that, on renching iU actual 
oibit, perhaps befbte, a. great proporlion of the pressure naa temoved 
which hul previously preserved it in a state of crygtalliEation, notwith- 
standing its intense temperature, (perhaps as an integrant part of the son, 
fromwbich theauthor is inclined to think it apnjjectedtVagment,) according 
to the notion of Bufibn and Laplace.' Violent superficial espanEion was the 
result of ihis diminished compression ; the dilatation decreasing towards 
the ibterior, from the surfuce, which would be completely volatilized to 
that point- where the disaggregation of the granite was wholly checked by 
the pressure of the zone of liquefieil matter gravitating Cowards it. Where 
the elastic fluid generated between the crystals of the rock, and which i» 
canons lEs liquefaction, wss produced in sufficient abundance, that is, in 
the outer and highly disintegrated zones, the superior specific gravity of 
the crystals forced it to rise upwards, and thus a great quantity of aque- 
ous vapour was urged towards the surface of the globe: as this vapour 
rose into outer space, its continued rarefaction must have lowered its tem- 
perature till a part was condensed into water, which fall back in torrenU 
upon the surface of the earth, giving rise to the primev^ ocean, wliich, 
however intensely heated below, would be retained in a fluid state bjr the 
loss of temperature sustained from the vaporization of its surfece, and the 
pressure of the highly condensed atmosphere upon it. This ocean will 
have contained, both in solution and suspension, the earthy substances 
wbich proceeded from the voiatilizationof the superficial granite, or which 
were carried upwards by the iscending vapour from the disintegrated 
ma^s below. The dissolved matters were silex, carbonatea iinil aulphatea of 
lime and magnesia, muriates of soda, and other mineral substances which 
water at an intense temperature, and under such pectdiar circumstances, 
may be supposed capable of holding in solution. The suspended sub- 
stances were all the lighter and finer particles of the upper beds where 
the ebullition had been extreme, but, above all, their mica, which, from 
the tenuity of its plate-shaped crystals, will have been roost readily carried 
up by the ascending fluid, and will have remained longest in suspension. 
When the excess of vapour had effected its escape from the disintegrated 
granite, the crystals of felspar, and those of quartz, which had remained 
undissolved by the heated water, subsided first, together with the smal- 
lest and least buoyant crystals of mica ; and these crystals would naturally 
arrange themselves so as to have their longest dimensions parallel to the 
surface on which they were deposited. This mass, when subsequently 
GonsoUduted by pressure, formed the gneiss formation, which graduates 
downwards into granite. Upon this, the larger plates of mica and quartz 
grains would continue to be deposited, while, at the same time, a large 
quantity of the aile\, held in solution by the ocean, was precipitated as 
the water cooled. Thus was produced, by degrees, the mica-schist fbrma- 
tion, graduating downwards into gneiss. On some spots, and perhaps at a 
* The author, in a note, compares the globe at this time to an seTofite, in vhidi 
tha BUpcTficial cruBt of vitrified matter bean some analogy to that which tbeti per- 
haps formed on the suifKC of out plans!.. 
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later epoch, instead of silex, carbonate of lime was precipitated, together 

-with more or less of micaceous sediment, producing llie EUccharoidal lime- 

Upon this mica- schist, and graduating into it, were deposited in 

of the ocean cooled, and its local disturbances ceased, 

recommenced, othtr stratified rocks, composed sometimes of a mixture, 
of ail allernation, of precijii tailed, eeilimentary, and fl-agmenla- 
giving rise to the transiiiou formatians> 

In this manner was formed the lirat crust or aolid envelope of the globe- 
But benealh this crust a new process had now commenced, occasioned bf the 
"temperature and of expansive force of (he upper granite beds; 
which, having been greallj reduced in teiDperatiire by the dilatation it had 
endured, and the partial vaporiMlioii of the water it coatained, now be- 
gan to receive an accession of caloric from the more inienselj heated nu- 
cleus. I'he flrsl eSect of such an increase in the expansive force of this 
Mne, opposed as it was by the increasing pressure of the strata, whose pro- 
gressive deposition was going "t above, would be to consolidate the inter- 
mediate bed of gneiss; the nest, to produce, sooner or later, the disrup- 
tion of the solid crust, which im|ieded its actual expansion. This result 
took place on those parts where accidents of texture or com)>osttion in 
the oceanic deposits led to them to yield roost readily ; and in this man- 
ner were formed, in the primeval crust of the earth, those original and deep 
fractures, through some of which (fissureeofelevation)*were protruded 
portlona in a more or less solid slate of the inferior granite, together wilh 
rephcations of the foliated rocks, (as described in a former chapter;) 
while others (fissures of eruption) give rise to local extravaeBtions of the 
heated crystalline matter in (lie form of lavas, that is, still farther lique- 
fied by the greater comparative reduction of the pressure they supported. 
By these partial elevations of the superficial strata, violent movements 
were at times, as lius been mentioned before, communicated to the walert 
of the ocean which broke up the projecting eminences, and distributed 
their fragments in conglomerate or sedimentary strata. At Gril, the sur- 
face of the globe consisted chiefly of mieft-schist ; and hence micH and 
granular quarli predominate in the earlier conglomerates and seiliraenlary 
strata, (grey-wacke, grey-wacVe slate, qujrli-rook.) Precipitations of ailcx 
and carbonate of lime, continued to mix wilh the sediments of this p^ 
riod, and Mr Scrope supposes quarla rock and transition limestone [o owe 
their dark colours to admixture with the finest particles of mica. For a 
long lime, it is probable that local developemenis of subterranean expan- 
sion, producing partial elevations of the earlh's crnst, loeal extrnvasalioBs 
of crystalline rocks in the form of dikes, beds, &c. and local deposits of 
conglomerate beds, alternated wilh periods of comparative tranquillity, 
during which the finer sediraenlary deposits and precipitations took place, 
>nd hence the alternations of the various sedimentary and arenaceous stra- 
a which compoae the secondary formations. Meantime, aa the tempera- 
ture of the ocean decreased, it hegaii to he thickly peopled with organic 
beings, animals, and vegelablts of simple structure ; the latter giving rise 
by iheir carbonization to the coal strata. At Icirgth, as the temperature 
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of the ocem sod Btmosphere diroiniBbed further, the quantity of 
Ukat into dtculation decreased ; the continents were no longer deluged 
by perpetual floods of rain, and organized nature took possession of them 
also; the marine depoaits coiuajned less of precipitated matter, and be- 
came more earthy, and tesa crystalline; strata of shales, dull linieelonet, 
chalk, marl, sands, and iJay, succeeded those of clay-slate, niarhlea, and- 
sandstones, until ihe'gradual change wrought by the slow refrigeration of 
the outer sonea of the globe brought about the condition in which it es- 
aists at present. 

The author remarks that, from the circumstances of theif origin, the 
rode formations of every kind or age must have been more or less strictly 
Ipcol; and that, though the formations of any particular epoch will un- 
questionably have some points of general resemblance all over the globe, 
it would be absurd to suppose the same series of beds to have been Jepo- 
aiteil contemporuneouely over the whole of its surface. 

The author sums up, by attributing the production of the mineral mas- 
ses, as at present observuble on the sur^ce of our planet, to three sourceB, 
distinct in their nature, but of which the pro<lucis have been often coo- 
Aisedand mingl^^d together from circumstances of JBOchroniam or collocation. 
The«e are, 1. The precipitation of some minerals, particularly silex and 
cai^onale of lime, from a state of solution in water, as its temperature was 
diminished, Ike. 

%. The subsidence of suspended or fragmcnlary matter from water; to- 
gether with the accumuluiion and decomposition of the shells of moUuscc, 
corals, &c. 

3. The elevation of crystalline matter through fissures In the crust of 
the globe. 

The author conceives, that all the characteristic differences observable 
in the EuecesBive fbrmations of every kind, may be satisfactorily traced to 
the gradual diminution in frequency and energy of those productive causes, 
the varying nature of the original materials acted on, and the chemical 
and mechanical changes they have undergone during the process ; and with 
due allowance for these circumstances, these three moilca of production 
are perhaps f\illy equal to account for the origin of all the mineial masses 
of the earth's surface. They have also one immense advantage over other 
hypotheses, and which speaks volumes in their favour, and " Ihii is, that 
they are all itHl in oprration," and producing results completely analogous 
to tbose which are here attributed to them. In fact, (the author says,) 
the thetffyof the globe, which I have thus hnzarded, consists simply in 
the application of those modes of operation which nature still employs, on 
a large scale, in the production of fresb mineral mnsscs on the siurfiice of 
the earth, to explain the origin of those which we find there already. 

If, after fair discussion, and with nil reasonible allowances, it is found 
adequate to this purpose, ils truth will be established on the soundest 
possible basis — the same upon which rests the whole fkbric of our know- 
ledge on every subject whatsoever, the supposition, namely, that the laws 
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of nature do not vary, but that similar result* alwafs am, have beu, 
•nd will be produced, by similar preceding circuiiiBtaiit«H> 

An appendix is added (o the vrork, conlainiDg a ii°t of known vdcaiiM 
in leceDt or liabilual activity ; and an examiDatioii of tb« tLnomilDua 
pbenoniena described by &I. de Humboldt, as having accompanied llie 
Bruptiim of Joruilo in Mexico.* The work ia illustrated by eDgrann^, 
lithograpba, and numerous wood-cuta. 

n. An Account of Hie Earthqvabeiu'lich occurred ia Sk-ili/, itt Marih ISSIS, 
By Sig. Abate Fkhbaaa, Professor of Natural Philasophy in the Uni- 
Tcraity of Catania. 

(Concluded from iu( Number, p. IGi.J 

When the people about ^tna perceived their houses beginning to shake, 
they turned their eyes towards the Tolcsno, aud waited in expectation of 
an immediate eruption. And while ihey looked, fearful appcchencions 
filled llieir minds, and they priycd tbnC the event, be it what it would, 
might take place at once. 

The philosopher, who observes the phenomena of nature, for the sake 
c^ reducing to tba same class those of an analogous origin, and thence to 
deduce them from the same cauie, obecrves the link which connects earth- 
qookes with volcanic operalions, and seea with the ignorant vulgar, those 
mighty forces preparing in the subterranean furnace which are able to put 
in motion immense masses of the solid f;lobe, and to agitate them as water 
isBgitaied by a violent wind. The eruption of /Etna in 1811 was inter- 
«Btiog from the grandeur of the spectacle which it presented, and no less 
eo, fi'om the inslruclion which it conveyed to the naturalist. A new 
opening was made on the surface of tlie mountain. Explosions of 
tremendous force preceded the emission of immense columns of smoke 
and inflamed masses of matter, which were incessantly thrown up- 
wards, aud whose approach was announced by horrid roarings and ex- 
plosions, which filled the air to a great distance. Each explosion was 
accompanied by shocks : and as the interval between them was of but 
a few minutes duration, the city and country, to a vast extent, were in a 
continued undulation. For many days at Catania, ^ghteen mUes distant, 
we were rocked as though we bad been upon the sea. Some of the shocks 
were very violent. The door of my chamber, which I hli purposely ^jar, 
kept a continued beating against its side posts. The shocks lasted as long 
as the volcano was in operation, that is, for more than nine months ; and 
when the external phenomena ilisappesred, the internal fire not being yet 
extinguisheil, deep subterranean rumblings and explosions were heard, 
and shocks felt at each report. 

When the fire invests substances, it rarefies their masses to a great de- 
gree ; the acquisition of new volume produces a proportionate expansion ; 
and under the action of an enormous accumulation of inflamed matter, a 
passage is made for it with sudden and fearful energy. I'hc expansion of 
* Sec our Last Number, p. 60. 
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Witer, fbr exunplcj under a mediura pressure of the Btmo^iheTe, is 17SS 
times its first volame, and it increaBe« in the ratio of the heat. At 330° 
of Fahr. the pieesure is equal to four almoBpheres etil;. The explosion of 
■ ringle barrel of powderi shocks and overthrows the whole vicinity. I^ 
then, a subterranean Btreajo of water fails upon places where volcanic 
fires are faarning, it ia at once converted into steam, acquires a deneitj 
proportioned to the resistance of the mass of earth above it, circulales 
about, Bud agitates the moit »olid niouutains and great tracts of laud, untO, 
losing it* heat in the cavities of the earth, it returns to the state of water, 
WitttOQt having given any external marks of its existence. It seetns that 
the return of the terrible phenomenon is owinj; to the flow of water inig 
places on fire— of water, the streams of which are deCerniined only b; tte- 
cidental causes. 

The vast furnace in the interior of the earth being infiained, the fire at* 
tacks everything expired to its influenci^, sotne are liquefied, while others 
an oonrerced to vapour ; these, developing their volumes, form a ayoteia 
of ivrce moving with iinmeasurable power. The subterranean cavities, 
little able CJ contain them, are violently canvolscd in all their dimensions ; 
and this eflect is tronamitled by the solid earth, to distances proportioned 
to the quantity of fiirce, to the tranamissive power of the body moved, and 
to variooB local circumatances favourable, or otherwise, to the propagatiou 
of motion. AiW having combated with the obataclea which oppose them, 
rearing nuder the eu'th, Uke the winds of .Mollis, to find an outlet fcom 
tlM places in which they were produced, they circulate in various canals, 
itntll a cold temperature deprives them of the heat which gave them such 
power, and ihey sink into their former stale. Often, however, they driva 
betbrc thera the natter which the heat has liquefied; and urging it to> 
(rards the nncienl mouths of volcanoes, discharge it in flaming rivers 
in the midst of the terrible phenomena which they themaelvea produce. 

Urged by the passion for observation, I have often descended into tbc 
horrid cavity of the crater, and approached near the blazing brink of the 
new orifices whicli have vonited forth streams of fire in my own time; 
I have 9een immense torrents of aqueous vapour urgcd^from tlie vast cbim* 
ney, whose base is lost in the deep furnaces below ; I have been bathed 
in the wotei, to which the v.ipour *aa reduced by the low temperature of 
the atmosphere into which it entered ; often have I aeen it fall in fine 
showers ill around me, Having penetrated into the recesses of the globe, it 
is in this manner forced out again by the heat to which it is exposed. I 
hove observed tlie hydrogen gas ; one time burning with its pcculioi 
colour ; at another, bursting forth with o loudi deep explosion ; the sul> 
phnric and muriatic vapours, whitening the immense clouds of smoke, 
and filling all the air with their suffocating breath ; or, seizing upon the 
•olid enljstances around, remaining fixed upon tliem. Fused substances, 
tbrccd up by the elastic vapours, are disgorged from the same mouthy 
spread about in torrents of fire, and consolidated by the contact of the air. 
Is it not possible that the seat of these products may not be extremely 
deep, and that yet they may reach the surfice? Who knows, but, is 
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other places, thoee grand labomtorics of nature, from caosefi wliicb idO 
alwajH elude our investigation, maybe so deeply Eesced, that thdrpn^ 
duclimiB never arrive at the surrace, and that do other evidences of theii 
existence, no other effects of their sctioD arc perceptible, but the ihaldng 
of the earth, and the nimblinga which the aeriform elastic vapours mike 
in the cavities of the earth. 

Three principal ftimaces have their outlets on the three sides of Sicily, 
and each with a force proporiioned to the circumalances which supply il 
with combiutible matrer. ^tna on the eastern side, by the immensity 
of its power, rules ihe whole island. When in full action, the i»l«ii 
trembles to its foundation, and feels the mighty power which has borne 
rule there from time imraeinorifl]. Its roarings are heard from one ei- 
tremiCy to the other ; but the parts most agitated are those in its neigh- 
bourhood, and those between it and Cape Possora, a space of about a huti< 
dred miles. 

The mountain of Seiaccai on the southern shore towards the west, 
seems to cover a place where the elements have been in ceaseless operation 
for ages. From dork caverns, which open in the more elevated ports, tor* 
tents of water, in the form of heated vapour, with sulphurous gases, are 
gecied. Having penetrated into the internal recesses, but unable to ex- 
tinguish the fermentation, the water becomes invested with fire, is con- 
verted into vapour, and thus exhaled into our atmosphere. The extrica- 
tion of the steam causes, in the internal caverns, a deep roaiingf and often 
< fbarful convulsions, felt at a distance. At such times, Sdaccai at the foot 
of the mountain, experiences the most violent commotions. In ISTS, it 
was reduced to ruins. In 16S2, for fifteen days, it sufiered the most se- 
vere and unremitted shocks. For some months, in 1784, the earth was 
BO frequently and violently agitated, that all the inhabitants fled into the 
country. In September 1726, all the western part of Sicily was shaken 
with the greatest severity ; and, in Palermo, at that time, many lives were 
lost, and many edifices destroyeil ; in June of 1740, Sdacca felt twenty- 
two shocks, with injury to buildings, and loss of lives ; that of the S5th 
was of such immense force, that it extended as far as Palermo. After 
the middle of December 1816, the inhabitants heard extraordinary rum- 
blings under the mountain, and in January of the succeeding year, the 
shocks were so frequent, that twelve were sometimes counted in one day, 
and so violent, that it seemed that the foundations of buildings mutt be 
rooted up^the rumblings and explosions under the mountain became 
fearfully loud — and the sea dashed in great waves against the shore at its 
foot- Sombuca, fitleen miles <listant, suffered much Injury, A strong 
odour of sulphur pervaded the air all about Sciacoa. While nature was 
in this agitation in the western part of the island, the eastern was enjoying 
perfect quiet Over af^nst Sciacca, at the distance of seventy mUes, 
Pontellaria rises (roia the sea, and presents the same phenomena : an island 
of lavs, and other burnt matter, and streams of heated vapour of water, 
and of sulphur issuing incessantly Irom its oavitiesi show a great fermen- 
II the dei'p caverns under the sea, and to which little is wanting 
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to nnew its ancient coaflagrations. Off the northi 
ffltuated a chain of islands, extending from east to i 




coast of Sicily, i 

:, and tenninating 

miles from the western shore a£ 

of volcanic fire, which has raised 



with Cfslica at the distance of fbrty-t' 
Palermo. All of these islands, «i 
ihem ftoDi under the depths of the sea, bear the impressions of the ter- 
rible dement ; and some are still bamini;, and serve as outlets to the sub- 
terranean furnaces. Vulcano, twenty-two miles fVom Cape Miiazzo, 
burns, roars, thunders, and throws out continually immense columns of 
smoke and flame. Stromboli ceases not a moment in vomiting forth 
smoke, flame, and streams of vapour, which, rusliing ftam the inflamed 
mouth, produce a horrible roaring, spreading terror among all the Eolian 
islatids, and the adjacent coasts of Sicily, and Calabria. T.ipari still pre- 
serves in its baths, a part of that heat, which one day fused into glass the 
natter of which it is formed. The action of these islands has almost al- 
ways troubled Sicily, Early one morning, in February 1*4-4, enormous 
masses of healed matter, amidst huge volumes of smoke and flame, were 
raised from the summit of Vulcano, hurled .:buut the sea to the distance 
of six miles, while strong shocks agitateil this island and Sicily. Other 
flaming masses were thrown out on the Sith of August, 1631, whidit 
driven by the wind, passed over Naso in Sicily, directly in front of Vul- 
cano, and, on the next day, this unhappy city, by the violence of the con- 
vulsions of the earth, was entirely laid in ruins. ^lany persons were in- 
jured. A cleft was made in the soil, fVom which a very strong odour of 
sulphur issued. On the S^d of April ITIT, at dawn of day, a deep sub- 
terranean murmur was heard, accompanied by a severe earthquake, the 
shocks of which were felt all along the northern shore, even to Messina. 
But the places which suffered most, were those nearly over against Vul- 
cano, as Milazzo, Pozzodigotto, Castroealo, twenty-six miles distant from 
it. The last city was entirely ruined. Shocks were renewed in the same 
places in 1T3S; and with much greater force in 1T36, when the whole 
northern coast was violently aflected, particularly Palermo, Ciminna, which 
was much damaged, and Naso, which suffered still more. On the 4th of 
Slay 1T39, about 5 o'clock, f. h., the inhabitants of St Marco, a town, 
back of Naso, saw thrown from the mouth of Vulcann, immense clouds of 
smoke and burning matter, which, driven by the wind, came roaring 
and thundering over Sicily, letting fall [lerpendicularly into the sea, and 
on the neighbouring shore, flaming matter which gave out on every aide 
bright sparks, and struck with fearful crashes. It passed over Naso and 
St Marco, and went on wasting itself in the interior. Such phenomena 
were unlucky omens to these unhappy towns. At 12 o'clock, on the 9tfa, 
a dreadful howling ftam Vulcano, was followed by a violent shock, which, 
after a few momenta, was repeated with many explosions ; more than a 
hundred were counted within six days, and another on the twenty-first^ 
Great rocks were detached &om the mountains in the vicinity. Another 
flaming mass on the 9th of June, darted from Vulcano and passed over 
Sicily ; shocks were felt till the 32d, accompanied by bowlings and nu- 
merous explosions from the burning mountain. St Marco suffered ex- 
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oHdlngly, but Naso wss entirely deetroytd. The volcwoea "f Tr'tl wa 
tributed much to the earthquakes of Calabria and Jjlesrina in liu, 
Stromboli wu alinoBt always in great CDmmotion. For many dayi it 
■eemedlikea mad bull, which, raided above the wavef, by bU raaring 
filled Calabria and Sicily with terror. Vulcano often accompttnied it, 
and it« deep rumblings, and vast columnH of smoke and flame, were ttr> 
rible. 

After the violent earthquake of Sciaeea in ISIG, the same ertL forRine 
happened to other ports of the island. On the Idth of April I81T, aae- 
vera ihock terrified the people of Caltagirone in Valdinoto, and of the 
Beighbouring places. One happened at Catania in October, and anotber 
on the SOth of February of the following year, 1818, which vroa cnonnouf. 
All the towns about £tna were mined, and many lirei lost. Catmii 
ftlt iti injurious effects. It was fell all over the island, since tA Palernia 
it produced three undulations. Others which followed it, and wbicli 
continued to agitate Catania and the neighbouring region until April, 
weie felt with greater force. All these shocks ware the precursors of the 
grand eruption of .^Ina, which burst out on the 81 (h of May 1819, and 
which IsEted until Augnsl. While Sicily was trembling, the volcano was 
making its prcparBtioni in siletice. Theeffecli of the operations of .^tna, 
are felt in places at a great distsnce froni the mountain. After the 
troubles of February and April, Catania and its vidnity er^oyed repote 
until the 8th of September, when nil Modonis was convulsed. Other 
shocks succeeded in October and November. On the 35Ch of February 
Ifilit, a very severe one was Pell, which extended to a great ilUtance. At 
Palermo, three motions were produced, the last of whii-h wasrery violmt. 
The shocks in the whole of the vast extent of the mountains, where ao 
much injury was done to the houses of the numerous inhabitants of these 
r^ons, were always preceded and Ihllowcd by subterranean inonnurs, 
and distant explosionB. Under these places, it seeraa that those aubttan* 
cei were deposited, which .£tna inflamed and ejected Irom ita mouth in 
the following May ; because, after the eruption commenced, Modonia waa 
left quiet ; while £tna, which, till this time, anJ during the agitations 
of Msdonia, had remained perfectly calm, became convulsed with earth- 
quakes. They accompanied the eruption. 

With the extinction of the conilcgrution in Aoguit, all the phenomena 
ceased, and the earth was no longer agitoleil". But in 1898, iEtno showed 
that the fermentation within its furnaces was again at work. On the dlU 
of April, rumblings and continued explosions were heard, which were fol> 
lowed by great clouds (^ smoke, violently driven tk>m the crater by the 
impetuous current of elastic vapour*. A shower of sulphurous ashes tell 
ell around. On the Sih^ a violent shock convulsed all the towns between 
SXBS, and Madonia, Capiazi, Cessri, Sperlinga, Troins, Gangi, Gagliano ; 
but in the midst of these, Nicosia seemed the centre of impulse in all the 
shocks which followed throughout the month. Ill soil appeared on the 
point of being torn up by Ibrce, many buildings were destroyed, and its 
inhabitants fled in constcnation tu find an asylum in the country. The 
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inmieiise clouila of smoke, and earthy QEhes, whicli were qeoted from 
June to October ; which oovered the more lofty putt of the moonUin with 
s gray itratiun ; which filled the atmoEphherc, and gsre out through the 
Whole region a strong odour of sulphur, clearly prove that all th^e com- 
motioiiB were produced by forces collected ia the recesses vi' ^Inu. 

While NiOMia and the whole space between Madooia and .£tna were 
in Buch commotion,' Sicily to the west, and all the northern coast, enjoyed 
perfect quiet ; but a sad reTsne was preparing. In October, ^tna ctai- 
cd throwing out sulphurous ashes and Ennil, and with it ceased all its 
noises, and shocks, and all was calm. In February, in the bc^nnning 
of the next year, small motions of the earth were felt along Ibe nonfaein 
■ids of the island, which were the preludes to the scene that presented 
iuelf in &Urcb. 

The direction of the motion was ttom N, E. to S. W. as was prcrred by 
all the phenomena mentioned in the beginning. I will not be guided by 
the injuries suffered in different parts, for these sjiTing th)m s complica- 
tion of causes ; from the soil, its greater or less capacity of recetring and 
communicating motion ; from the maqner in which it presents itself to 
the progreasive motion, and from the state of the edifices. These cir- 
cometances may sometimes produce anomalies which easily decei*e those 
who do not bestow in the examination uf them the attention which they 
deserve; but without fear of error, I may say, that in general the shock 
vms much the most forcible on the northern shore, and at a little distonoe 
flora it ; and that it went on gradually, diminishing towards the inte- 
rior. The moving force, then, must have been in operation somewhere 
under the sea opposite this part of the island. Naso was almost en- 
tirely mined ; Patti, and all the towne about Capes Orlando and Calava, 
and which are nearer Eolia, were considerably duitiaged. Soms very small, 
thinly inhabited towns lost little, because they had little to lose; others 
were in some measure defended by their situ.itions. Palermo, at the bot- 
tom of a ho; which curves towards these burning islands, and surrDmid- 
ed by large and high mountains on the other side, was exposed to the 
whole force of the motion against it; this it was, together with the tls- 
graded state of its buildings, which brought such ruin upon this beautifiU 
city. Every thing seemed then to announce to us, that the moat expan- 
ave vapours which proceed Irom the burning furnaces of Rolia, in de- 
veloping their immense volumes, urged npiain^t the sides of those cavities 
which once contained the matter of which all these islands ure formed, 
produced the motion that struck obliquely agslnEt Sicily, and moving 
along the shore towards the west, spread despair throughout Palermo- 
Afler the shock of the fifth, their motion was more free ; and they were 
heard murmuring under the soil near our island, seeking an outlet from 
the obscure caverns in which they were generated, but not propagating 
their motion to any considerable distance. The course of that of die 
seventh was in the same direction with that of the fifth ; but that of the 
thirty-first was in a direction directly opposite, since it was felt at He^ 
sina, and not at Palermo. The undulations were determined by the h<H 
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risontal direction of the motion ; the perpendicular Ehocks, by a force 
sclinK from below upwards, which lupposes a much greater depth in the 
situation of the acting force, than the o Aer, without ever being in any case 
nearer (be surface. Every one may easily disEinguish thedifikrcncewhidi 
EnibsisCa between the superficial motion caused by the rapid passing of i 
heavy carriage, or by the sudden combustion of a large quantity of con- 
fined powder, which would cause the darting of a large accumulation of 
electric fluid to rettore the equilibrium between the earth and the atniM- 
phere, were it possible Tor it to collect in the midst of so many conducting 
bodies which seem designed to restore the equihbrium iiutautly ; betwea 
this motion and the deep, heavy earthquake, armed with suoh tettihle 
power, which agitat«a so violently a great extent of the globe, which 
sometimes seems ready to tear it from its very foundation, and which hu 
all the character* of tn eSect sprung Irom most wanderliil degrees of 
force, and of lurce which, placed deep in the earth, moves and convulses 
those great masses lying between it and tlie surface. 

The idea of forces and effects like these, fills with fear the miserable 
mortal who creeps upon (he face oi' the earth, and brjugs his pride down 
to the dust When he sees the earth reel, and the great fabrics which be 
has raised with so much confidence rushing to ruin, he despairs of find- 
ing any where one firm support to his frail exbtence. 

The chinks and fissures formed in many places, and to which the vul- 
gar ittrihute much importance, ore in cuiiscquence of the quaking of the 
soil, and to which the softness of cht' ear(h, and the loss of its internal 
support have given rise. The country of fiosco, about C^liaatro, of which 
I have already spoken, became furrowed with diverse, long,' torluous, 
deep cleils, the sides of which, in some places, sunk down ; iu other 
places, portions of the surface passed down over inclined planes below 
them, and took new positions ; the ohve-trees which some of these carried 
with them, were much injured by the breaking and lUsplaciug of their 
roots. This land is fbrmed of an immense deposit of argillaceous chalk, 
more than a hundred feet deep- The water which penetrated it (and the 
winter (here was very rainy) loosened the earth, and carried a great 
part of it into the internal cavities below; (he aurface, (hus wanting soUd 
support, under the shock of the earthquake, became filled with depression^ 
caverns, and inequalities. The same may be eaid uf a great aperture made 
in the vicinity of Colesano, which, dilating itself dsy after day, threalened 
lo render tliose places inaccessible- Copious showers alone produce such 
^eds in the dialky land of many parts of Sicily. This want of firm 
bases frequently causes the overthrow of great rocks at (he time of earth- 
quakes. Welt do we remember, that, in the earthquake of the 5th of 
February 1TH3, a mountain, a mUe to the south of Sdlla, and which.was 
a mile and a half in length, fell over into the sea of Calabria, and formed 
two new promontories. 

If all these facts induce us to place in Eotia, the causes of the physical 
events of the past March, it is necessary to inquire if these islands exhi- 
bited, at that time, any phenomena, which may corroborate our apinioti. 




the Earthqttakes in Sici^ in 1 823, S69 

U mention, tlierefor^, in Ihh place, man; facts, about which there can 
be no uncerUinty, and which will be of the greatest importance, should 
any one wish to push the conj^ture which I have announced in this me- 
moir, to certain cviitence. 

Since September of last year, the ilail; quantity of smoke from Viilca- 
no, has been mucli greater than usual ; and flaniD has often been visible 
in the evening. ISxplosions have heenfrequcntly heard on the neighbour- 
ing coaats of Sicily. Bui Stromboii has exhibited the greatest activity for 
almott fourteen months without intermiision. Shocks have been very 
IVequent, and ho strong ns to fill the islanders, although accustomed to 
them, with great apprehensions. Tlie island, with the blazing mountain 
itself, seemed often on the point of being torn up from its foundation. 
The volcano opened two new mouths on the side wbtcl) looks towards the 
Kn, and belched out ftom them fearftil clouds of sand, and burning rocks, 
which, after darkening the air, fell to the earth. Fortunately their di- 
rection WHS not towards any of the little liabitutions, or cultivated (lelds 
oF'die Island. One forest only on the side of the mountain snSered some 
injury. The inhabitsnis often found themselves enveloped in thick 
clouds of black smoke and aehes, which the wind drove among them. 
But only one man was struck by the burning rocks hurled through the 
air with immense violence. The scoria and ashes did much damage to 
the dstems of tho island, and to the terraces which serve as tiles over 
tliem. Torrents of black smoke, ashes, and sand, were often ejected and 
thrown to various distailces. The greatest shocks were sometimes fol- 
lowed by a thick dry cloud, which filled the air of the whole island. 

The shock of the 3lh of March was very strong at Stromboii, at Saline, 
formerly Diilime, and at Lipiri. The inhabitants of Lipari did not 
doubt that their houses would this time be reduced to ruina; and 
they have not yet ceased giving thanks to Heaven, for defending them 
from utter destruction. They afflrm that a moment after the shock, 
all their thoughts were turned upon the disasters which might hap- 
pen to places on the neighhouriiig coast of Sicily, and at PaleTtno; 
towards which the direction of the motion seemed to be. Lipari lies 
belweeli us and Scrombuli. Since April the parts of our island which 
were before agitated, have been left in repose ; but shocks are still frequent 
at Stromboii, and keep the poor inhabitants therein continued fear. The 
subterranean furnace seems to have lost much of its power, as the elastic 
vapours generated there shake but a very limited space, and the new aper- 
tures of the monntains emit now and then hut n very small qqantitj of 
fine sand, which is always the last product of an expiring conflagra- 

From whnt I have laid down, it is just to conclude, that the fires of 
Eolia are those whith have, for a long time, been preparing the event of 
laet March ; that it was produced by motions generated in those mighty 
furnaces, and that those niotiotis were propagated to great distances. If 
Sicily, then, is so often shocked, the powers which agitate it must esist 
D volcanoes that burn within its own bosom, and in the surrounding sea. 
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Situated iD ibe laidst of such grand operntioiiB of nature, Sicily must be 
otpoied to all the rftccts nbii-b Bucli pawertiil causes are capable oT pro- 
dudiig- 1'lie chemical FubtfiTitn eat) operntions require that the Mrtb 
should every where be traversed by vast cavities end canals, running in 
Tnrioua directions ; and the Ibrccs of (be operalittnE act on the diflerent 
part* of these cavities. But it ia natural to believe, and many facts in this 
memoir dcroonatrate the truth of it, that places in ibe vicinity of tbe 
three great volcanic outlets, ordinarily feci the force with tbe greatest vio- 
lence. In this respect, the situation of Palermo is very advanlageoui; 
since it is distant from Mtaa, and from EoUa, and it is near to Sciacci 
only, which is tbe leust energetic. And this grand and respectable city 
would be less exposed to such grievous disasters, than all the other cities 
of Sicily, did its edifices possess ibot character, which ihey might eaBily 
be made to possesS) which constitutes true solidity and reiisiing firm- 
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III. Regmim Labiatarum, et Caryophi/llearwm, the Midland Flora, 
(f ibra Medilerranea.) This rE^on is bounded on ilie north by the Py- 
renees, the mountains of the soulh of France, the Alps, and tbe moun- 
tains of tbe north of Greece, and thus includes the three Peninsulas of the 
south of Europe, thePyrenean Peninsula, Italy, and Greece ; besides, there 
belong to it Asia Minor and its Islands, Egypt and the whole of the north of 
Atricu, as fur oa to the Deserts; lastly, the Canary It-lands, Madeira, and 
the Azores- That which es{iecially marks this region, is the great abund- 
ance of the two families mentioned above, the Labial^ (in a airict sense) 
and the CaTyophyllea: which, as well towards the north as towards ll:e 
Bonth, as also in North America on the same parallel, are proportionally 
much rarer. To its characteristic forms Uicre belong further, Composiia, 
Stelfatig, Asperifolice ; although they are also found in a similar propor- 
tion in other parts of tbe earth posseiaing a similar climate. Many tro- 
pical fhmiliea appear here, eitlier with single representatives, or several 
apeciea,as Fa!mv, Laurinta, Areidex, Tcrebinlhacea, Panitew, Cyperacea 
prapriir: families, which decreose from the Equator towards tlie pole^ 
■re here more numerous than in the north of Europe, for instance, Sulaneit, 
LegutninosiE, Maloacea:, Urticece, Ea/t/iorhiaceiE. The forests consistchiet 
ly of Amenlacea and Coniferee, the underwood of Myrlineir, EHcacae, 
Terfbinihiicfa, &c. A number of evtrgreen trees show themselves; ve- 
getation ni!Vt'r entirely censes; green meailowa are more rare. The sub- 
floras belonging to this, are the Spanish, Portuguese, Italian, in which 
may be reckoned the south of France, the Grecian, the Levantine, or thst 
of Asia Minor, the Egyptian, the Atlantic, that of Canary, which pro- 
bably might also include that of Madeira and of the Aaores. But these 
Floras reciprocally run so into each other, that it is difficult here to define 
llie provinces- However, it appears moiit proper to admit the following 
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fiye provinces ; (a) Provinciu Cialoruia, which iiicluUes iSpain anil Porta- 
gtd. Although the genius Ciiiiu is spread over the whole rc^on, it seems, 
however, to be most nuinerous in the Pyrenean Peninsula; (b) Protiiacia 
Saliiiarvm et Scabio.iarum, the south of France, Italy, Sicily ; (c) Fro~ 
vincia Lalialarum fruleiceniium, the Levantine Flora, Greece, Asia Mi- 
nor, and the southern part of the Caucasian countries; (d) Provincia Atlaiir- 
tiea, north of Africa, of which I Jo not know any characteristic that I 
can give, and probably it might be included under the second province ; 
(e) Provincia Sempervlvorvm, the Canary Isles, perhaps also ihe AHnres, 
Madeira, and the north-wflst coast of Africa. Many Semperviva, some 
succulent Eupkarhiw and Cacaliw characterize particularly thia province. 

IV. TAe Kastem Temperate part of the old CunliaeiU, namely J^pan, 
the north of China and Chinese Tartary, probably fonn a peculiar region ; 
but we are too little acquainted with these districta to be able to admit it 
with certainty, and still lesa are we able to mention any thing characteris- 
tic in its Flora. Of Japan's 358 genera, S70 occur also in Europe and 
North Africa, and about ibe same number in Nortli America, so that iti 
Flora seems to occupy a middle place between those of Europe and North 
America; the vegetation approaches nearer to the tropical than in Europe; 
for we meet with liie femilies of the Ci/cadea, Scitaminem, MuKt, Painue, 
Anonacets, SapiadoceiE ; in particular, the approach to tlie Flora of India 
is remarkable. The families Hhamni {Franguhcece, Dl.) and Caprijdia 
are found in a relatively considerable number, and exhibit several peculiar 
genera ; thence, perhaps this region might deserve the Dame {liegnvm 
Rhamnorum el Caprifoliorum-J 

V. He^-num A'terum et Salidagiiiuni. ) The eastern parts of North 
America, with the exception of those that belong to the first region, with- 
out doubt comprehends two regions, for amongst llj genera in Walier't 
Flora of CaroUna 117 are wanting in Bar(on'j Flora of Philadelphia. The 
uorthem parts of North America have truly but few genera nhich are 
absent in the southern ; but this only showa, that there occurs here a sinii- 
lar relation to that which takes place between llie north and south of 
Europe. The southern region wUl incluile Florida, New Orleans, Geor- 
gia, and Carolina ; the northern contains the other states of North Ame- 
rica. What characterizes this region are, besides the numerous species of 
genera Aster and Satidago, the great number of species of Oak and ^V, 
the very few Crucifcrie and UmbeUalw, Cichoriacete, and C;/Tiarocephalts, 
the want of the genus Erica, and a larger number of Vaccinia Aui in 
Europe. 

. VI. (fleg-num MagnDtiamm.) This, which includes the moat south- 
em parts of North America, ta separated from the preceding region by 
the number of tropical forms which here appear, and show themselves 
more ftequently than on the similar parallel in the old continent, fSci- 
iamine/e, Cycadeis, Anonacea, Sapindacca:, Mdastomta, CtKli, &c), ftoni 
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wliich it is besides distinguiiiheil by a smaUcr iiuraber of Liabiatie and 
CaryaphylkcB, and by more ireea with broad Ehiaing leuvei, and splendid 
blowotns {Magnolia, Lirioik-ndnm, MseitUn,J or with pinnate leBTee 
CGlediUchia, Rohinia, Acacia, Sehrunlcia, &c.), 1 have ^opted the Dtme 
of Magnolias, ajtbough ihej arc also found in tile wulhein part of the 
preceding r^ion, because I know not any better. 

VII. (Regnum Caclarum, Piperaeearum, et MelaitomeaTum.y Tbia-j 
giou I propose ahoukl include the lowest disiricta of Mexico, West ' 
dies. New Granada, Guinea, and Peru, perhaps ^Iso of firaiil. Tbe three 
Sonihes mentioned appear peculiarly to cbaracteriie these couDtriea, for 
the first belongs exclusively to America, the two others possess but few 
■pedes out of that|coualry ; also Falmir, Rubiacea:, Solanea, Baragiaea, 
Patiiflorta, Compoiitm, are here more common- Wemay udmit of seve- 
ral provinces ; (a) Frirvi-acia Fiiicuot et Urchi<bmrvm, comprebends the 
West Indies ; (b) Provincia Paiiaamm, the continent of South America. 
Braail ought certainly to form a peculiar province, if, indeed, it does not 
make a distinct region. Mtlastomea and Palmx appear to belong to the 
more numerous forms. 



Till. ( Re^om Cinchonanim-J It appears Irom Htimbotdl'-t wotLe, 
that the middle districts (with regard to ulevation) of South America. 
should form a distinct r^ion, as they considerably differ from llic low 
lands ; the proposed name seems proper, at lenat (or Peru and New Gri- 
hmU; but, cwtiiiily not for Mexico, where the species of Cvuluxa are 
wanting. 

IX. {Regnam EicaUoatarum Facdiiiarum et Wiiiltramm.'} In Uiit 
are placed (oIeo according to Hvmboldt's works) the higbeat parts of South 
America i besides the plants mentioned, ihere belong also to thin tegvia 
many species of Lobelia, Geatiana, Citlccolariii, XalBia, several Kurqieaii 
Genera of Grasses, Bromui, Fis/uca, Poa, and Ckkeiacea, Hyjiochicrii, 
Apargia; alpine forms also show themselves, {^Saxijiaga, Drabu, Arena- 
rill, Cerailiuin, Carex, and Genliaaa.) Perhaps, also, those parts of the 
high lands of ^lexico, where [he species of oak and fir flouriEh, belong to 
the same region, iboughi in oil probability, ihey wdl form a peculiar pro- 
vince, (ProriBcia Qaeramm et Fimrum.) 

X. {Rfgnvm Chitc9isc.) It appears tlinl Chili may Ibrm a diitinet 
region, for, amongst the genera which are known trnm thence, not one- half 
are found in the low diatricta of South America ; it has, perhaps, a stronger 
resem&lnnee to the high lands in the gei>era Calceolaria, EscaUuma, 
Weinmaaitia, Bica, Cumjianutii, Budteia, hut, however, scsrceiy sufficient 
to reduce it lo a province. The Flora of this country appears to be essen- 
tially di^rgnt ftom those of New Holland, the Cape, and New Zea" 
though there is fimnd an approach to ihem in Goodenia, Araucaria, 4 
teaceie, Ounnera, AncUlrum. 
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XI. (^RrgTOim Compotilanim arborcaeeatium,) Includes Buenos Ayrea, 
and, ID geoera], the eastern side of the temperate part of South America. 
It has been already remarted, that the Flora of this part of the earth, in a 
conaiderable degree, agrees with that of Europe; among 109 geneta, TO 
arc likewiee found in Europe, 85 in the North Temperate Zone ; on the 
other hand, it diSera conGlderahly ftam the Floras of the Cape, end of 
New Holland, for Proieacetr, Epacridas, Ericacem, Iride^, FicoidoE, 
Geranitie, Mj/rtineir, Mimoieit, are either entirely wanting, or occur but 
sparingly. It is also very different 'from the Flora which ia found on the 
west coast of America ; for, amongst the 109 genera mentioned, only 35 
are ibund in Chili. The charBCtetistic of thb region appears to be the 
great number of the arborescent Si/iiffenesiai (partieularly of the subfomily 
Boopideie,") which, however, do not exclusively belong Co this regiwi, but 
are also found in Chili, and at the Cape. I have hence taken the name, 
chough a more intimate acquaintance wiCli this Flora, at present so little 
known, nay perhaps oblige us to change it 

XII. [Itegtiam AiUarcticiim.') Includes the countries near the Straits 
of Msgelhan. The vegetation here also approaches very near tliat whieli 
is fuund in the north Temperate Zone ; Ibr, amongst 83 known genera 
from ihence, 59 have also species in the northern hemisphere; die 
northern Polar forms evep show themselves, such as Caricea, Saxtjrageis, 
GenlianeiE, Arbubu, Primula, Some resemblance to (he Highlands of 
South America, and to Chili, is shown in the genera Caleeolaria, Oiivisia, 
Jiica, Siilax, Wintera, Escullonia ; to the Cape, in the genera, Gladiolut, 
Witsena, Gtinnera, Ancislrum, Oialis; to New Holland, in Proleaceie, 
Mniarum. The characteristic fbnns I date not determine ; but as most 
of the species known from hence, and Eome of the genera, are peculiar, so 
it ought certainly to form a distinct region. 

XIII, {Regnui/i JVoiiir Zeelandia.) Well deserves, on similar grounds, 
to be a separate region, although its vegetation is a mixture of that which 
ia found on the three nearest continents. South America, South Africa, 
and New Holland, It has, in common with South America, Aneitlmtn, 
Weinmaania, Wiatera ; with.South Africa, Mesembryanihemam, OmiphO' 
Hum, XeranlhemiK, Telragonia, Oxaiis, Paiaerina ; with New Holland, 
E/uicris, Melaleuca, Myoporam ; with both the latter, the families Pn>- 
teaeea nnd RestiaceiE ; several tpecies are also in common, both with New 
Holland and Van Diemen's Land, for instance, Mniarum biflorum, Samo- 
lut litlomlis, Gerttiana montaaa ; the first is b1b« found in the Straits of 
Magelhan. 

XIV, {Regnum Epacritkarum tl Euealt/pforwii') Includes the tem- 
perate part of New Holland, togetlier with Von Diemen's Land. This 
T^on is very marked ; the familiei Staekliousat and Tremndrea, are 
quite peculiar to New Holland ; Epaerideie nearly so ; Pfottaceic, Acaeia 
asphyUa, and the great number of Myrlinea (especially of the genera 
Eveaij/plui, Leptotpermum, Melaliuco) Slytidew, ResUacta, Castiarintie, 
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moimea, Kpftrates it from most other regionB- Tlic tropical part of New 
Holbnc), acceding to It. Brown, can hardly be nnitcd to this, but mint 

be either a porticuiar region, whoee Flora rcBembles tbat of the Indian 
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■s of this luHer region. 



XV. {Rtgaum Meitiabri/imthemonim ei Stapeliarum.) This includes 
the southern extremity of Attics, the Floro of wJiich lE distinguished by a 
high <I<^ee of peculiatilj. By the familiea Proteacex, Rtatiaciw, Polr/- 
golm, Dioimfie, it dislinguisbes itself from moat others, excepting thai of 
New Holiand, and from this it ia diEtinguiabed by the two numerous 
Eenera Xaembryanlhentum and SlapeHu, atid by the family Erieacea, 
which is here more numerous than mj where else. There belong, more- 
over, to ihe cjiaructeristic of this region, the many Iridtm, Geraniea, 
Oaatidete, and the emraorJinary large number of Comfoiita:. On the 
other haud, (here groir here, as wull as in New Holland, but only fery 
sparingly, these characteristic forms of the northern Temperate Zone, 
Cmcifenc, Banuncalaccts, RosncriF, UmbellifenE, CarynphyUta. 

XVI. {Regnunt AfriciE occidental ii.) We know only Guinea and 
Congo, of which the vegetation, oa has already been remarked, has a very 
lowt^Rree of peculiarity, and is a mixture of the Floras of Asia and Ame- 
rica, though it resembles most that of Asia. The American tropical fa- 
miliea, Nopalea, Piptracea, Falaus, FauiJloTea, are either entirely waut- 
ingj or occur sparingly ; Le^umimta: are more numerous than in America. 
■AbOTc Iwo-thirda of the ^nera, and Bome of the species of Guiueo, an 
foani ako in East India. On the other bond, this r^on approaches 
America, in posseaaiiig many Ruliiacca, also in the gena* Schuenlna, 
Etait, PauUiiiia, Malplghia, and several more which are wanting in Asia, 
and in several species which it has in common with America. A con* 
siderable number of Gramina and Ci/peraceis, with the peculiar genua 
ddantonia, belong to the cliaracterifilics of this country, but I dare not 
Mnie the region from iheooe. The interior of Africa ia unknown to us. 

XVII. {Hegnwn Africa arienlaUi.) Of the east coast of Africa, and 
the islands adjacent, we know tolerably we]l the islands of Bourbon and 
France; Madsgaacor but little, and the east coast itself, scarcely at all. 
The Fiora of ihe two first mentioned islands has a considerable resem- 
blance to that of India. Amongst 290 known genera, 136 = |, are found 
also in India, and of the species, not a few are likewise Indian ; many of 
these may, however, have been introduced by the constant intercourse 
there is between the two parts of the globe. Nutntrous in species are the ge- 
nera Eugenia, Ficua, Vrtica, Euphorbia, Iledijiaram, Panicvm, Andropo- 
gon, Sida, Pandamit, Draaena, Cmtiput, which, for the greater part, have 
also many species in India. In J^ernj these islands are particularly fich. On 
the other hand, their Flora difiers considerably from the South African ; 
it has, however, some resemblance, in single representatives, of tile Cape 
genera Eriea, Ixia, G/adiului, Blipria, MeKmbiyanthemam, SerijAitim, 
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and several arborescent SsigenesiiE. Stiil much less resemblance ia there 
to tfae ex trit- tropical parts of New Holland. The likciiesa is stronger 
the tropical port of that country, as iUEIaia also approaches that of India. 
Single genera only it Eeeros to hnve in common wilh America ; fiir io- 
Btance, Mctkocca, Ruhia, DodoniEa, Dkhandia. These arc probably pe- 
culiar ; iMtania, Hubertia, Pouparlia, TTisiemma, Fia'Uia, Curdi/tiiie, 
Aitonia, Fernelia, Luliinia, and others. Madagascar appears to poecesE a 
very peculiar Flora ; it agrees most with the lost mentioned islandsi and 
■everal genera are only found on them and Madagascar ; for example, So' 
Tuiii, Ambura, Dnmlieja, Dufuvrea, DidymcUa, Senacea ; several specie* 
also are common, to both, as Didi/mcles Madiigascarierais, Daaaii fra^ 
grans, Ckhona afro-inda ; hut, however, among 161 known genera fVom 
Miidagascar, 54 only are found in the islanilB of France and Bourbon ; bo 
that there might be good grounds for farming a sejiarale reipon of the first, 
unless, perhaps, the east coast of Alrica might come under the same. With 
New Holland and the Cape, Aladogascar has still less resemblance than 
the two other East African islands. 

XVIir. Regnum Scitaminearum, (the Indian Flora.) To this belong 
India, e.ist and west of (he Ganges, together with the istands between 
India and New Holland, perhaps abo tliat part of New Holland which 
Ilea witliin the tropica. The Scilaniini'a; are here far more numeroos than 
in America, likewise, although in a less degree, Leguminostr, Canurbitactie, 
Tiliacea : the before mentioned South American forms ore more seldom, 
or else wanting, This ri^on should certainly be divided into several pro- 
viDces, but, aa yet, we know too little oFit, for us to undertake such a di- 
vision with any degree of certainly. 

XIX. The Indian. Bighlanda ought to have one, or probably two re- 
gions, with a vegetation different from that of the Lowlands ; in the mid- 
dle region, MetiutomiE, Orchidea, and Filicea, appear to prevail; in the 
higher, the vegetation approaches very near the European and North 
Asiatic, and partly the Japanese; these districts probably form one region 
with the whole of central Asia. 

XX. Of Cochinchinas and ihe\Soutk of China's Flora, it partly comes 
near India's, especially in regard to families ; but, however, Lioureiro'i 
Flora contains a very large number of peculiar Genera. It is true, that 
many of these genera ought probably to be reduced; but, after all, the 
vegetation of this tract will most likely be sufficiently peculiar for it to 
form an individual region. 

XXI. The Flora of Arabia and Persia, seems likewise, wilh good 
reason, to deserve to be separated from that of India, as it Is already suffi- 
ciently separated from the Mediterranean region (HI.); for, amongat S81 
genera in Forikal, 109 only are found in the south of Europe; more like- 
ly does the Flora of Nubia, and part of central Africa, belong lo this re- 
-gion. With regard to the numerous species of Cmsia, and guramiferous 
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Hiimotic, this npon might, perhaps, deserve the name of the r^ion of 
Caiiia knd MivteHe. 

Abyuinia probably fonna a diaiinct rc-gluti, as the high laud bus n 
differcDt climaie. 

XXII. Thtlilaiidj >.i Mc Courts™, which Ue within the tropicB 
perhaps, a eeparate r^ou, thoa{;h with but a amall tlegree of peculinrily . 
Among S14 genera, 113 are found in India ; niOEt of the rcmainiler are In 
common with America, far instance, Chiococfa, Wtinmannin, Guajacum. 
Of (pedes, they have, in common with Asia, Zapaaia notii/lora, Kyllingia 
monoeefhala, Fimbrulgiit didtotama, Touraeforlia arg-entta, Flnmbagu 
Zelanica, Morinda amhellata, Sop/iora iomentoaa; irith America, Dudmaa 
vhcota, Sajnndui Saponuria; wiih both, Rhixophora mangle ; and alio 
some in commoii with New Holland, as Dap/me Indlca. Peculiar &mi> 
lies, or such as have there a decided maximum, can scarcely be given; 
though, on the other hand, moat of the ipecict are peculiar. The Bread 
Fruit bdongH to their characteristic, though ihte tree is not altogether 
pecoUtr to the South Seas. 
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I. NATCR&L PHILOSOPHY. ^| 

1. Banien't Paiabolk Elements of the itmi^ Comet of 1S9J. Tlie isA- 
lowing elements of this comet have been computed by M. Hansen of See* 
bei^. 

Mean b 

pHngeDl'PeiihcliDacLl Niples, 1826, Dec lOlh. 410*1 

Leg. of FerihetioD Diaunce, • .... 

Long, of Nodet, 216° *2' 38" 

Long, ai Node mean tlial of Petihelion, . 256 67 21 

Indination of Orbit, ■ - ■ 33 27 40 

Motion Betrogradc. 

Zach'i Cor. Aitroa. vol. xUi. p. 370. 

8. M. Caporeti new ekments of the Cornel of 1825. In out bst Num. 
ber, we gave Capocci's first elements of this cornel. The following are hH 
corrected onra, — "^ 

Mean Ti 



4 

13 -"^ 



Faaaige of Perihelion at Naples, 1825, , Dec, lOtb. 601 

Lug. PeiibeUoD Distance, . . . . . 

Long, or Periheiion, .... 318° 44' 26' 

Long, descending Node, . . . . 35 43 SI 

Inelinadon of Orbit, . ... . 33 30 39 

3. Fotu and Capoccti Obtermilioni on the tail of the lecond Comet of 
1824. This comet has been observed by M. Pons every day firom the 
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lOfll till the IBlh October- On llie lllh, tl»e Kiil w 
■etting out frum the nucleus, ami grew lee 



IB very narruw at its 
in distancei vrhen it 
widened in thefonnofo fen. On the iath, its body was more ruugh, uid 
ihe tail a little cnrved, being very naiTOW at its origiit, unil wide at its 
lermination. On the 13th its tail was vei-y shapeless, being considerably 
bent towards the middle, and as it were in deiuched pieces. On the I4th, 
it had a more unilbrm aspect- On the J 5thi the tail was divided into two 
Tery sensibly. On tlie 16th, the tuil was very small and fkint, and coib- 
sisled of two parts, one of which was more distinct than the other ; anil 
on the 17th, the tail was a little curvtd. 

1^, Capocci lias also remarked, that the long tail of this comet is subject 
to continual and very perceptible changes in a short space of time. He 
believed that he had almost seen the undulations which Pingre had re- 
marhedin the comet of 1TT9. On the night of the Tlh or Hth of Oclober, 
the tail was divided into three branches, the chief of which was interropt- 
M by B considerable space atmobt void of Ught, after which the nebulo- 
utjt reappeared, which extended itself to a great distance, bending itself 
on the tide opposite lo the path of the comet. 

4. Hanten's ellijdicai elements aj the lecoad C"met of 1825. Having 
perceived that the parabolio elements of this comet, which he calculated, 
and which we have given above, differed more than three minutes fiom ob- 
servation, M. Hansen computed the following elliptical elements, tvhicli 
agree very accurately with the observations made at Seeberg, Florence, 
Turin, Naple, and Vieona. 

Mean Time. 



Passage af PeritieUon at Seeberg, 


1)125, Dec 1 1, 


4B015 


Ijing- of node. 




215° 37' 2C." 4 


Long. oT node minus that of Parihoh 


an, 


357 26 24.4 






33 37 4&8 


Eccentricity, 




0.9 785 026 


Log. of Perihelion dislance. 




0.092ieo 






383 Julian Vcars. 


Motion 








Zach'a Cur. A, 


nm. vol. «iiL p. 495. 



5. Fifth Oimelnf 1885. The following are the elements of this c( 
calculated by 51. Capocci : 

1625, Sept. IG* 486fi H, T. NapJn. 
3.1071 

4U° 34' 15" 
. ■ ail" SB 60 



PaisBge d( Perihelion, 
Perihelion dialancc. 
Long, of Pcrihetion, 
\joOf. of node. 



Direct. 



6. Mr Fonda Obscriiaiiona on ihe Douhle Slur i Booth. The following 
iccount of this interesting double star was sent by Mr Pond to Mr South. 
" I firsl observdl i BootJa to be a close double slar at Lisbon in the year 1 7 9 J, 
with a icvtn feet reflector, which the lale Sir W. Hersche! made for me ex- 
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preasl; with the greatest care, f immediately coiDmuiiicftteii the circum- 
stance to him, and he wrote me in answer, that, in consequence of mj in- 
forniHtion, be had cxamiiied the star, and found it as I described, bnt 
reckoned it at that lime among the most difficult. I brought the &amc 
telescope lo England, ntid used it afterwards in Somersetshire Tor sereral 
years, but could never again see the same star distinctly double, which I 
attributed to change of climate. The star is now much more cosilp seen. 
Our transit telescope separates it wiih ease. I recollect, at Lisbon, that 
it was only on very favourable nights that I could aee it double." Quart. 
Joum, No. xl. p. il9. 

7. iMtniiwiis Phenomenon ohsereed beiteecn Paisley and Glasgow. On the 
mcming of the Uth instant, about 6" 37'. I wosgralified by the sight of a lu- 
minous globe or bnlide, while going from Paisley lo Glasgow. It was Irao- 
quilly stationary as if equipoised, and of a similar Epecilic gravity with the 
pUneit seemed to float upon. Itsfurm was samcwliat elliptical and translu- 
cent in consistency, faintly luminous. After a short while it discharged 
sparks, and this discharge was Hubsequently repeated, and by the impulse 
springing from there-action of the atmosphere, the Lolide moved fromnorib 
to south, maintaining the horizontal plane, not in any section of the arc of a 
parabola. The star-like sparks were bright and silvery/and void of any 
chromatic tint. The meteor was interesting and beautitiil, and olti^ther 
expresHve of having its dependence on an electro-magnetic princi- 
ple. The night had been wet and tempestuous, and the entire day disco- 
Tsred a horizontal paralklwm of llie clouila in the distant slcy ; the clwde 
were chiefly camuloitrali. At *'' fio' j. m. before learing Paisley, ther- 
mometer 43" 5' Fahr. and the hygrometer of de Saussure, 94°. — J. Mdbbat. 

Jr. CHEMISTBY. 

8. Qnthe Siiipho-Kapthalii: Acidnewli/ discovered by Mr Faradai). This 
name 1)09 been given by Mr Faraday to a new acid which he discovered 
by subjecting napChaline lo the action of sulphuric acid. It is a solid crr- 
etalllne subslancc, deliquescing in the cold air, fusing at 819°, and char- 
ring and burning with much intense flame bya higher heat. The Bulls 
which it forms with bases are all soluble in water, and in alcohol- By 
Mr Faraday's analysis, the elements of the salt approximate closely lo 
1 PropotdoDa! or Bsrytn, . . 7.Q0 

a Ditto of Sulphuric Add, . ai 

SO Ditto of Carbon, . . . 19,( 

n Ditio of Hydrogen, ■ . . -f 

Abstracting llie barytes, the remaining elements indicate ibe c 
tion of the pure acid, which thus appears to contain above three-flllbs i 
hydro-carbon. Ann. of Phil Ixiii. 228. ' 

III. NATITIIAL HISTOEY. 

9. Fostil bone) near Montpellier. — M. Marcel de Serres has annouoao 
to the Aoyol Academy of Sciences, the discovery of large qualitities of fb 
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Bil bones in caverns of calcareous strata, in the neighbourfaiMd of LuneU 
Vieil, near Montpellier. The bones found in the Klrkdole caves, have 
occadoned a good ded of speculation among the English geologists, and 
the propositioii of theories to account for their appcnmnce ; and the pre- 
sent discovery is likely to add a few more to tile number. M. de Ser- 
res baa, besides bones of berbivoroue and carnivorous ajiimols, found some 
not hitherto met with in o fossil state, viz. the bones of the camel. 

Among the carnivorous animals he places, in the first rank, lions and 
tigers, mU£h superior in size and strength to the present living species,— 
animals whose canine teeth are about 10 centimetres in length, and 39 
millimetres in breadth. Along with these enormous bones are found 
others approaching to the species of iions and tigers now existing; and 
with them are mixed bones of hyenas, panthers, wolves, foxes, and 
bears, (differing but little from the badger,) and of dogs. Mixed with 
these bones of carnivorous animals, are found great quantities of the bones 
of herbivorous quadrupeds, among which the discoverer met with several 
species of hippopotamus, wild boarsof large size, peccaris, horses, camels, 
many species of stag, elk-deer, roebuck, sheep, oxen, and lastly, several 
species of rabbits and rata. 

What renders this circumstance more remarkable is, that the bones of 
the animals thus buried, (which are sometimes in such quantities that 
the caverns of Lunel-vieil resemble cemeteries,) seem to have no connec- 
tion with the habits of the animals to which they have belonged. By the 
side of an entire or broken jaw of a carnivorous animal, is often found the 
bones of herbivorous races, and nil are so mixed, that it in rare to meet 
with two entire bones which have belonged to the same animal, or at least 
to animals of the same genus. 

These fossil bones are thus disseminated in these caverns without or- 
der, and never entire ; and as they are found in the middle of alluvial 
land wliich contains a great quantity of rounded pebbles, it may be sup- 
posed that they have been transported thither by water. These bones all 
contain animal matter, and what is singuiur enough, the earth where 
they are found, contains more animal matter tiian the bones themselves, 
when it has not been cleaned from the bony fragments which are contain- 
ed in H.—Biill. del Seieacei, Nat. lS3fi, No. 9. p. ei. 

10. CraeodilesfifEgi/pl. — In the sitting nf the Academy of Scienccsof the 
6thFebruary,M.(JeofFroy-Saint-HiIaire presented from M.Caiilaud a mum- 
my crocodile, 7 feet 1 inch in length, in a state of perfect preservation. 
He had formerly maintained, in opposition to the opinion of M. Cuvier, 
that there were two speoies of Egyptian crocodile — one, a sacred animal — 
mild, and of smaller size, the oilier the well-known crocodile of the Nile; 
while M. Cuvier was rather inclined to suppose that the second species 
was the crocodile of St Domingo. The inspection of this mummy seemi 
to have decided the question. This srcond species differs from the other 
chiefly in the structure of the head, the jaws being more lengthened, and 
indicating a creature of less strength. It was known among the ancients 
by the name of Suehus. A live individual of this species was exhibited at 
Paris in 1823.— Ze Globe, No. 22, Feb. 1826. 
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il. On the Egg and Tadpole oj Balracian Reptihii.—\l the Bitting of 
the Academy of Sciences of ibe 13th February 1SS6, M. Dntrocbet read a 
ineRioir on ihia curious lubjeci. Spdlanzani had conjeetured that the t%i 
of the BttUacians was nolhing but the tailpole itself in a Epherical foroi. 
This opinion was at first doubted by ,M. Dntrochet ; but iuture exaninii- 
tion diacovered to him, that, among ihia cIbeb of reptiles, the fcetiu esisB 
prior lo ferondulion, which, aa m well known, does not occnr till the ex- 
irliaion of ibe egg ; and that thiit fietus is a kind of polypus— s simple 
gjobulnt eac, which, containing the emulsive matter for the 
die tadpole, lengthens gradually into a plicated tttbe with 
volutions. M- Dutrochet had formerly remarked, in 
insects, that the lame of ibe bee und was|i might also be found in tba 
egg before fecundation in a Bimikr state. — Le Globe, No. 2t, Fev. ^ 






19. M. Ranumd on the Fegetalionqflhe Summit of the Pif, 
memoir on this subject read at the Academy of Sciences on the 1 6th Janu- 
ary iS/fS, M. Ramond remarks, that, from the base of a high nionnlain to 
its summit, the vegetation presents a IbreGborteued view of the same uiodiH- 
catioiiB wbicli arc observed from the same base to the Poles. In proof of 
this, M. Ilamond describes the Pic du Midi, which rises tSOO toises above 
the level of the sea. On its auromit, the barometer stands between 19 inches 
ant) SO inches 3 tines. The greatest height of the thermometer, in sum- 
mer, does not exceed 62° or 63° of Fahrenheit, and by supposing that, at 
that height, the variations will be proportioned to those at the level of the 
sea, the minimum will he 35° or 38°. On the same principle it will 
be found, that the thermometer ehoidd descend in winter, in places in- 
accessible to man, to — 14° of Fahmthdt. Hence M. Hamond concludes, 
thai iKe ttrnperature on thn Pic dti Midi varies between the same hmits 
as in regium niwtitd between 65° and 70° ofiatHv.de. 

" 1 have ascended, says M. Ramond, 35 times into this island, lost in 
the middle of the vast ocean of air, and I have remarked, that not a flower 
appears till the summer solstice. The spring consequently does not b^n 
at that height till the summer has commenced at the foot of the mountain." 
This peak is accessible only during three months of the year. The mouth 
of September Is the most convenient for ascending il. In July and AugUEt 
il is not uncommon to sec snow fall, which remains for a long time. 

M. Ramond, even in that climate, has collected 130 species of crypto- 
gamic or phanen^mous plants, which preserve themselvea under the 
snow. On a small spot, accidentally laid bare, he observed 7 species of 
platits which vegetated vigorously. 

It is a curious circumstance, that the species observed in tlie Pic du 
Midi are related to the same genera as the species collected by Captain 
I'an-y in Melville Island, near ihe Pole. This Island, notwithstanding its 
extent, presents only 113 species, which is 17 less than M. Ramond has 
collected on the Fie. In Ibi: island, as on the Pic, there is only one shrub, 
which is the willow, reduced to the same dimensions- The climate. 




Liii of Scottish Patents. 



bowever, u not so rigorous on the Pic as on the Tolar ihia 
ters are certcdnly less Bev ere, but the summers are not mon 

L«aTing tlie summit of the inouDtain, M. Ramond ilescrlbes the modili- 
cations which v^ctation experiences a» we deecenil tovratds its base, and 
he speaks parlicularly of certain v^etablea belonging to warm latituileet 
which are found in very limited Bpuce:. If we do not adroit that these 
plants prove the existence of ttncient coininunications with the counCrlefl 
to which their species beIon[;, we must realize an alarming number of 
particular creations. M. Itamond endeavours to explain these facts by 
geolt^cal considerations, which, however, he offers only oi simple hypo< 
theses. T.e Globe, Jan. 19, lB2(i, Tome iii. No. xji. p. 63. 



66. Nov. S3. Fur ImprovemcntB in Machinery fiir preparing, drawing, 
roving, and spinning Flax, Hemp, and Waste Silk. To Alesanbea 
Lamb, London, and William Suttill, IMiddkiicx. 

67. Deo. 1*. Kiir Certain Improvements in Chronometers. To John 
GoTLiEB Ut.BiCH, Middlesex. 

68. Dec. 15. Fur Certain Improyemenls in generating Steam. To 
John MiccuHov, Middlesex. 

1. Jon. 4, 1826. For a New Method of manufacluring or preparing on 
Oil or Oils, extroctrd from certain vegetable substances, oud the applica- 
tion thereof to Gas Light and other* purposes. To t^DMUNn Ldscdmbki 

3. Jan. 4. Fur certidn Improvements on Machines tor serihUing and 
canling Sheep's Wool, Cotfitii, &c. To EzEmeL Edmohds of Bradford. 

3. Jan. 4. For a method of conducting to and winding upon Spools or 
Bobbins, roviugg of Cotioti, Fhx, Wool, or oilier fibrous substances. To 
■TosEFH CHEsBEBOBOuori DvKK of Manchester. 

4. Jan. 18. For the Preparation of substances for milking Candlw, in- 
cluding a Wick constructird for that purpose. To Muses Poole. 

5. Jan. 18. For an Improved Power- Loom for the weavin<; of Silh, Cot- 
ton, Linen, &e. To John Hakvlv, .Surrey. 

6. Jan. tS. For Methods of seasoning Timber. To John Steeheh 
Langton, county of Lincoln. 

7. Jan. 30. For Improvements iu theAIanuiiicture of Hat bodies, com- 
municated by a foreigner residing abroad. To J^mes Blvth Wavnman. 
9. Feb. I. For Improvements in the Construction of Carriages and 
Hamees. To Thomas Cook, .Surrey. 

9. Feb. t. For Improvements in Looms, and implements connected 
therewith. To T. W. Stansfelu, and W. Pbitch.vhd, Leeds- 

10. Feb. 1. For au Apparatus for propcllhig Carriages on common 
roads, or on railways. To Goldswokthv Gurhey, Middlesex. 

U. Feb. 9. For a new Method of bleaching the Pulp for mabing Pa- 
per. To James Bkown, county of Edinburgh. 

IS. Feb. 10. For an Improvement or Improvemeiils in the process of 
refining Sugar. To Chahles Fbiuki., Middlesfm 
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^H 13. Feb. 11. For a Machine for effecting an alleinftting motion be- 


^^H tween bodies revolving about a common centre. To J. Le^in, Bristol 


^H 1*. Feb. 11. For certain Apparatus for the concentrating and eryswl- 




^^H ToJaaiAB Chbistopuer Gahsle, county of Dublin. 


^^B 15. Feb. IS. For a new Prcpuation of fiitty iubstances, and the ap- 


^^H plication thereof to the purposes of affording light. To Nicolas Heoe- 


^H >IPPB Makicler, Surrey. 


^^L Aai. XSXI v.— CELESTIAL PHENOMENA, 


^^H From April Ul 1828, lo Jula Ut 1S26. Aiipted to He Mtridin of 


^^^K OreenwicA, Apparent Time, excepting the Eclipses of Ju/'iter's Satrl- 


^^B lUe'l, tnkich are given in Mean Time. 


^^M N. B.— The day begins at noon, anil the conjunctions of the Moon sod 


^^1 Stars ar« given in Itjght Ascension. ^^_ 


^H APRIL. 






28 :^ Suiioiiaiy. ^^M 


^B "i 3 "' '''yConj. f K 


■IB 1 3 30 n Conj. r, ^H 
28 13 3 ( La» Quarter. ^^H 

21) |> Conj. • s^ ^H 


4 9 Greaiest lilong. 


tf 13 21 37 Eoi. 11 Sal. 1^ 




6 14 10 44 F.m. I. SaU 11 


^H 


6 21 86 • New Mood. 
^^ 8 3 f CoDJ. . K 


1 y Slslionai7.' ^^H 


1 « 01 IB Em. 1. SaL V ^ 


^H 8 13 Conj. 
^H 9 12 52 40 Conj. Jr.-. 


1 10 ai 32 Em. 11. SaU ?/ ' 


2 p Conj. ^ K 


^H 1 Conj. 9 


■ 4 h Conj. . 8 


^V 10 14 31 62 ^ » 




^^ 11 a 30 1 Conj. 3 ■ B 


8 14 18 New Moon. ^^ 


1 n 17 48 S Conj. , 8 




18 1 COBJ. b 


7 30 23 20 S Conj. -.4 y ^H 


12 9 49 KdipM,' i 8 


8 I Co.^- S ^H 


13 5 StB<ipn:^y. 


8 6 9 10^CODJ,3. 8 ^H 


^m_ 13 9 37 10 B:dip«a . n 

^K 14 D ^ in Quad, with Q 


8 ID 45 53 Em. 1. Sat. It 


8 13 8 42 gm. II. Sat. U 


^H 16 58 J) F>[^ Quarter. 


8 23 45 21 t) Conj. i 8 


^V 15 8 C 37lm. i ,^ _ -, 

^ 16 12 8 27 Em. \ ■^- ''^'^ ^ 


12 1 Conj. h 


9 la 45 46 6 f 8 


IB 10 23 36Eni. III. SdtV 


10 16 28 20 5lonj. fH 


15 10 33 42 Em. I. Sal. Tl 


13 12 38 3 5 Eclipses 1 « SB 


1« 6 33 4 Tf RclipKB t > Qo 
IB 6 33 39Ti EclipMB2.!K) 
^^ SO 3 43 Q enters U 


13 13 38 14 ^ Conj. 2 « so 


14 13 13 I FititQuaitK. i 


16 13 40 29 Em. I. Sat. b ' .^^ 


^^L 31 4 S3 5R T) Conj. i m 
^^m .31 19 28 O Full Moon. 


18 15 30 36 !)'Conj. iTIT .^^H 


30 80 11 19 ^ Conj. s:^ ^^^H 


^H 33 11 e 411m.> ,,, „, ,, 
^^B 22 14 21 20Em.^ ^"- ^*'- <' 


21 $ Edipsed Invidlfi^H 

31 25 54 £ Conj. x :^ i^H 


^H S3 13 28 E.m. I. Sat. 2/ ' 


21 3 16 O Full Moon. 


^H 33 9 11 40 1] Cnnj. >:f^ 


31 4 8 enters n 


^H 33 13 27 50 ]) €oi>j. >. z^ 


21 4 53 56 ) Conj. 1 ,8 ITl 
Ul 4 57 Uj Conj. 2/3 nC 


^V 33 IK 11 tiConj. 1 ^mi 


^H 33 18 I 30 § Cmj. 3 ^ nV 


23 9 Greatest Elong. 


24 2 16 6 Inf. Conj. © 


23 8 30 54 ) Conj. , Oph. 

23 5 I a3)Conj.l« t ' 

23 6 35 40 Conj. 2^ J 


34 23 30 29 S Con . . Oph. 


36 19 1 31 6 Con 1 |K f 


25 10 36 44 5 Cun . 2 M f 


33 13 COEJ. f 8 

S4 6 24 30 Conj, J t ^_ 


^ 36 21 9 47 J Con.rf f 



Celestial Phenomena, April — Juli^ 18 
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Decliaatioa oflhe Platieti. 
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The preceding numbers will enable any person to find the positions et 
the planets, to lay them down upon a globe, and determine ibcir risiDga 
tad settings. 
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actors, 309. 

Adun, Mc M., oh b naatical eye-tube, 
96. 

Adie, Mr, his sympiesometec lecom- 
niBnded, 181 — hismeteOTological regis- 
ter kept al Canaan Cottage, l»2. 3iH. 
■ AgMdh. Professor, on ted .now, 167. 

Amid, Pmfesfior, on a property of Hglit 

in telescopes, 306 — on the comparative Cameos, on their apparent conTBision 
perfbrmaQces of refrocting and II " ' - . ■- = «« 

ing telescopes, ^09. 

An^son, Mr George, on (lie quartz 156. 

diiCrict in the Deighboucbofld oflnver- Capocci on the con^ets of 1 0^5, e7<l. 
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BoNS-ahire, 93. Celestial phenomena, I8U, 382. 

Arago, M., on polarised light in Maloa, Charcoal highlit calcined a conducloi of 
177 — on telescopes without irradiation, heat, 183. 

177 — receives n Copley Medal, 188. Chritlie, Mr, Ilia eiperimenls on the 

AiMDic, on its detection in dead bodies, magneCiini of rotation, 13, S!i^^ 

131.- Clark, Dr, his ascent of Mont Blanc, 

Aetlie, Mr, on condensing wood, 333. 2fia, 

Ava, on the frontier between it and Ben- Clark, Di Abel, on a gigantic oiang 
gal, 92. autang, 103- , 

Babbsge, Mr, his experiments on the Cobalt, on the sulphureta of, 136. 
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flint glass, 333. Comets of 1825 described, I7S, 37G, 377> 
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Barometer, mean height of at the level 224. 

of the sea, 181. Concretions, on some remarkable ouei in 
Barometer, on the horary variatione of sandstone, 138. 

die, 290. Copley medals adjudged, 188. 

Batracian reptdes, on the eggs of, 380. Crocodiles of Kgypt, 3S0. 

Benzoin, analysis of, 184. Cyanogen, on the law of its compression, 
BeTKeliuB, Piof. on Lithiain mineraU,128 233. 

—on the orange gas from fluor-spar and Defoliation of trees, observations on the, 
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Blewater, Dr, on the phosphorescence of 211. 
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„gffflOS OF PLATES IN VOL. IV. 

fig. i.— * ^' Hirt'f Galvanic Battery. 
pl^fB ^' fi,A Volcano of Jorullo. 

fjg, 7. lUnstratiye of Savart's Paper on Organ Pipes. 

fig. 8, Thamnatiope. 

fig, 9. Optical Deception of Le Cat 

Fif^ 10, 11. Geology of the North and South side of Lochness. 

Fig. 12, 13. Mr Adam's Kautical Eye-Tube. 

Fig. 14liffi. Figures illustrative of the Illusion of the Conversion 

of Cameos into Intaglios. 
Fig. 23. Optical Illusion seen through a Tele&cope. 
Fig. 24. Reservoir for Mills. 
Fig. 25. Nimmo*8 Rotatory Gas- Burner. 
Fig. 26—28. Method of Securing the Axles of Carriages. 
Fig. 27 — 30. Concretions in Sandstone. 

Fig. 31. Mr Foggo*8 Electrometer for Atmospherical Electricity. 
Fig. 32, 33. Improved Hygrometer. 
Fig. 34 Berzelius*8M(eth6d of Detecting Arsenic 
PLATE U. Is illustrative of the Crystalline Forms of the Manganese Ores. 
PLATE lil. Illustrates Dr Wollaston's Paper on the Directbn of the Eyes in 

Portraits. 
PLATE IV. Represents the Head, Hands, and Feet, of the Gigantic Oraog 

Outang from Sumatra. 
PLATE V. Fig. 1 — 11. Are Ulustrative of M. Savart's Memoir on the Me- 
chanism of the Human Voice.. 
Fig. 12. Mr Waddell's Punt-Boat 
Fig. 13—19. Are illustrative of Professor Oersted's Paper on the 

Compression of Gases. 
Fig. 20. — 2G. Illustrate Dr Gustavus Rose's Paper on Episiilbite. 
Fig. 27. Represents the Annual Daily Curve of the Thermometer at 
Leith Fort, as deduced from Observations made every hour of the 
Day. See our next Number, 
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